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THE ELIMINATION OF CARBON MONOXIDE FROM BLOOD, 
BY TREATMENT WITH AIR, WITH OXYGEN, AND WITH A 
MIXTURE OF CARBON DIOXIDE AND OXYGEN.' 


By R. R. Sayers, Surgeon, United States Public Health Service, Chief Surgeon, Bureau of Mines; and 
W. P. YANT, Assistant Chemist, Bureau of Mines, Department of the Interior. 


INTRODUCTION. 


The most important factor in the treatment of cases of carbon 
monoxide poisoning is the early elimination of the CO from the 
blood. This fact has been recognized by many investigators, and, 
as a result, the use of oxygen (O,) was recommended several years 
ago. Apparently the importance of the early elimination of CO 
has not been sufficiently emphasized, as many cases do not receive 
the oxygen treatment, or its administration is delayed several hours 
after the removal of the victim from the impure air. 

Recently, the addition of carbon dioxide (CO,) to oxygen ? has been 
recommended as being more efficacious than oxygen alone. In order 
to determine the relative values of the two treatments—that is, 
O, and a mixture of CO, in O,, as shown by the speed of elimination 
of CO from the blood of man, the general effect on the victim, and 
the resulting condition—the following treatments were studied: 

1. Subjects were allowed to breathe normal air. 

2. Subjects were allowed to breathe pure oxygen (98.5 per cent 
O,, 1.5 per cent N,). 

3. Subjects were allowed to breathe 8 to 10 per cent of carbon 
dioxide in pure oxygen. 

These treatments were given after the subjects had been exposed 
to from 0.12 to 0.15 per cent of CO in air for a period of approximately 
one hour, which caused a blood saturation of 30 to 40 per cent, and 
symptoms ranging from severe basal headaches and dizziness to 
unconsciousness. 

The writers are fully aware that the experiments are not sufficiently 
extensive to furnish all the data necessary for establishing a formula 
which would take care of all the factors affecting the elimination 
of CO from the blood, and likewise all those affecting recovery from 
CO poisoning; nevertheless, they have accomplished their purpose 





1 Investigations carried on in cooperation with the Bureau of Mines, Department of the Interior, 

2 The elimination of carbon monoxide from the blood after a dangerous degree of asphyxiation, and a 
therapy for accelerating the elimination. By Yandell Henderson and H. W. Haggard. Jour. Pharm. 
Exper. Therap., 1920, vol. 16, 1-11. 
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in establishing comparative measurements of the efficacy and merits 
of the three methods of treatment; and from the information ob- 
tained a suitable procedure may be selected. 


CHEMICAL ACTION, 


Chemically, the recognized primary action of carbon monoxide 
poisoning is the union of CO with the hemoglobin (Hb) of the blood, 
thus depriving the latter of its function of carrying oxygen from the 
lungs to the tissues. This union, from the standpoint of gas vol- 
umes, is similar to the normal one with oxygen, or, in either case, 
molecule for molecule—that is, the gas-volume capacity of the hemo- 
globin is the same whether it is in combination with O,, CO, or a 
mixture of O, and CO. However, the union of Hb with CO is a great 
deal more stable than the union with O,, which readily comes off at 
reduced pressures. Also the relative percentages or tensions of the 
two gases which will exert an equal combining force are greatly 
different, that of CO being but approximately 1/300 that of oxygen, 
or in a ratio of approximately 300:1, which is termed the relative 
affinity of hemoglobin for CO and O,. Thus, the combining force 
of either of the two gases, when both are present, is the product of the 
affinity times the tension (AT), and the amount of hemoglobin 
that will combine with either gas (providing the tensions are high 
enough to saturate all of the hemoglobin completely) in a certain 
CO-air mixture will be in the ratio of these forces, or 


COHb _ Aco x Tco ; 
O,Hb = Ao, x To, (1) 
and since the percentage of COHb= ree se Bat 7 - O HEY" 


by substituting from equation (1), according to the rules of proportion, 





Aco x Tco 

Percentage of COHb= (Aco x Tco) + (Ao, x To,) x 100 (2) 
Thus, from equation (1) it can be readily understood why compara- 
tively small quantities of CO in air may form a sufficient amount of 
COHb to cause oxygen deprivation, resulting in a deleterious effect. 
For example, 0.05 per cent (or 5 parts in 10,000, this being the usual 
way of expressing gas tensions), in pulmonary air which contains 
approximately 1,500 parts of oxygen would result in about 50 per 


cent of the hemoglobin combining with carbon monoxide. 





Aco x Tco 
Percentage of COHb= (Aco x Too) + (Ao, xTo,) x 100 
300 x 5 x 100 





™ (300 x 5) + (1,500 x 1) 
= 50 per cent. 




















2055 September 7, 1923. 


It is improbable in CO poisoning that there will be a complete equi- 
librium established, because, as the equilibrium point is approached, 
the tendency of the COHb to dissociate into CO and Hb also increases, 
thus slowing down the reaction, which at first proceeded rapidly. 
However, it has been found by Henderson and coworkers * that with 
low tension of CO, and with the subject at rest, about half the 
equilibrium is attained in the first hour and about three-fourths in 
the first two hours. Should the victims or subjects be exercising, a 
greater respiratory exchange would take place, and likewise an 
increase in the amount COHb formed in a given time. With higher 
amounts of CO in the air, the reaction is faster, and the time required 
to reach half the equilibrium point is greatly lessened, perhaps to 
about 15 minutes for concentrations of 50 parts of CO per 10,000 of air. 

Thus the chemical reaction of CO poisoning is essentially that of 
reversible mass action, and can be made to proceed in either direction 
by changing the mass or tensions of the gases in the pulmonary air 
or blood; and it is on this basis that methods of treatment have 
been devised. 

PITYSIOLOGICAL ACTION. 


The principal physiological effects seem to be those of insufficient 
oxygen supply, or asphyxia.* In an exposure to carbon monoxide, 
the victim’s blood is being continually and increasingly incapacitated 
for carrying oxygen from the lungs to the tissues, the degree of 
incapacitation depending upon the concentration of the gas and the 
duration of the period of inhalation, and the severeness of effects 
depending upon the extent of incapacitation and its duration. <A 
more severe case of poisoning results from a long exposure to a low 
concentration than from a short exposure to a high concentration, 
even though the percentage of hemoglobin combining with the carbon 
monoxide is the same in each case. As the effects are almost in 
direct proportion to the length of time and the extent of oxygen 
deprivation, whether the time elapses during exposure or after 
exposure, it is plainly suggested, and has recently been emphasized by 
a number of investigators,® that the first and most important action 
in a method of treatment should be a speedy removal of the gas from 
the blood, so that it can resume its normal oxygen-carrying capacity 
and thus decrease the danger or extent of tissue degeneration and 
permanent damage. 











* Physiological effects of automobile exhaust gas and standards of ventilation for brief exposures. By 
Y. W. Henderson, H. W. Haggard, M. C. Teague, A. L. Prince, and Ruth M. Wunderlich. Jour. Ind. 
Hygiene, vol. 3, July, 1921, pp. 79-92. 

4 Studies of carbon monoxide asphyxia. By Howard W. Haggard. Amer. Jour. Phys., vol. 60, April 
1922, pp. 244-249; vol. 56, July, 1921, pp. 390-403. 

5 The elimination of carbon monoxide from the blood after a dangerous degree of asphyxiation, and a 
therapy for accelerating the elimination. By Yandell Henderson and H. W. Haggard. Journ. Pharm. 
and Exp. Therap., vol. 16, 1929, p. 11. 
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PRINCIPLE OF TREATMENT FOR REMOVING CO FROM THE BLOOD. 


The reversibility of the chemical reaction between CO and the 
blood is a fortunate one. When a victim of poisoning has been 
removed to fresh air, he immediately begins (in cases where respiration 
has not stopped, otherwise artificial respiration must be used) to 
eliminate that part of the CO which, through dissociation of the 
carbon monoxide-hemoglobin, is liberated in the lungs, and the 
portion of incapacitated hemoglobin begins to decrease. But this 
natural elimination, since it depends upon the mass of O, in normal 
air, is rather slow and does not attain the speed which is often neces- 
sary to save life or to reduce the after effects as much as possible; 
and it has become a practice to give inhalations of oxygen in an almost 
pure form, thereby increasing its tension both in the pulmonary air 
and in solution in the plasma, consequently hastening the elimination. 
This is further aided by increasing the respiratory exchange and, 
consequently, the removal from the lungs of the CO liberated through 
dissociation, so that its reunion with Hb is inhibited. 


EXPERIMENTAL WORK. 


Careful observations were made on the respiration, heart rate 
objective and subjective symptoms, and the percentage saturation of 
the blood. The experiments were planned to secure data as free as 
possible from individual differences. The same three men were used 
for three parallel experiments, and each individual took one of the 
three treatments, so that on completion of the series data were 
afforded relative to individual differences from which average results 
could be obtained. 

The 1,000 cubic foot gas chamber ° at the Pittsburgh Experiment 
Station of the Bureau of Mines was used for the experiments. The 
carbon monoxide for making the CO-air mixtures was generated by 
dropping formic acid into heated sulphuric acid, purified through a 
soda-lime canister, and then metered into the chamber. Samples 
of the resultant mixtures were taken in duplicate or triplicate at the 
beginning and end of each experiment. Analyses were made for CO 
by the liquid-air iodine-pentoxide method.’ Blood samples were 
taken at various intervals and analyzed by two methods, namely, 
the spectrophotometric ° and the tannic acid.’ 





6 ‘Described in detail in “ Physiological effects of exposure to low concentrations of carbon monoxide.”’ 
By R. R. Sayers, F. V. Meriwether, and W. P. Yant. Public Health Reports, vol. 37, No. 19, May 22, 
1922, p. 1127. Reprint No. 748 

7The determination of carbon monoxide in air contaminated with motor exhaust gas. By M. C. 
Teague. Jour. Ind. and Eng. Chem., vol. 12, Oct. 1920, pp. 964-968. 

8 Work cited in footnote 6. 

® The tannic acid method for quantitative determination of carbon monoxide in blood. By R. R. Sayers 
and W. P. Yant. Bureau of Mines Report of Investigations, Serial No. 2356, May, 1922. Public 
Health Reports, vol. 37, No. 40, Oct. 6, 1922, pp. 2433-2439. Reprint No. 790. 
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As further data, analyses of the carbon-monoxide alveolar air were 
made, the samples being obtained by rebreathing 8 times into a 
1,500-c.c. rubberized bag. The gas thus obtained should be in 
equilibrium with the blood, and a determination of the CO content 
should show any change taking place in the amount of carbon 
monoxide-hemoglobin. Analyses were made for CO by the liquid- 
air iodine-pentoxide method previously referred to. 

The apparatus used for supplying the O, and CO,—O, mixtures to 
the subject is shown in Figure 1. It is the regulation inhaler used 
for such work, and consists of a storage tank containing the oxygen 
at high pressure, a pressure-reducing valve, a gauge to indicate the 
quantity in the tank, a rubberized supply reservoir, a Tissot type 
Army gas mask facepiece, and a connecting hose so fitted with mica 
valves that the gas to be breathed is drawn into the lungs from the 
air reservoir bag and then exhaled to the exterior, thus giving a 
continuous and fresh supply. While in use, the valves are adjusted 
to let the gas escape through the reducing valve into the reservoir 
at a rate approximately equal to the breathing of the subject. In 
all experiments, analyses were made on the contents of the storage 
tanks, and the volume used was calculated from the indicated pres- 
sures. Tables I, II, and III include these data. 
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Taste I1I.—Rate of elimination of carbon monoride as obtained by different methods of 
treatment. 


[Test No. 3, Mar. 3, 1922. Began 12.45p.m. Condition of test: Concentration of CO, parts per 10,000; 
start, 15; end, 14; average, 14.5; duration of exposure, 69 minutes; duration of treatment, 45 minutes.| 


SUBJECT, SAYERS. TREATMENT, OXYGEN FROM GIBBS BREATHING APPARATUS. 
VOLUME, 682 LITERS, INCLUDING BAD LEAK.! 





























Carbon monoxide |Carbon monox- 
saturation of blood, | ide in alveolar | Respiration. Pulse. Personal data. 
per cent. air. 
Spec- | Parts Rate Rate ’ 
Time | tro- |Tannic| Time | “)o, Time | per | Time; per | Time Symptoms 
(min.).jphotom-; acid. |(min.).| 10,000 (min.).| min- |(min.).| min- |(min.) symp . 
eter. | ne ute. ute. 
| BFS Ret OT Das Be eee Ws 
Oe es. | Oiiiscces a 8 16 | 0 72| 0 | Slight cold at time of en- 
| | | trance. 
38 a | See eae 30 18| 30 74 30 | Nosymptoms except a lit- 
| | tle tightness across fore- 
| head. 
aceatane 45 ch) SS a ee See ey 45 | Slight headache on walk- 
ing. Yawned _ several 
times. 
57 75 57 | Slight dull headache. 
Dizzy on standing. 
63 34 35 68 LN Re ee See amo we eae 
| i ' 

















Out or CHAMBER AT END oF 69 MINUTES. BEGAN INHALATION OF OXYGEN. 











93 | 18 20 “ 1.5 7 











StopreD INHALATION AT END or 99 MINUTES. 




















ry | | 
120 | 15 15 | coceccclecceseceiocccccsicccesocsieoseces = ee ? 
180 13 11 | 180 1.1 180 16 180 | 68 180 | Single, very fleeting sharp 
| | pain in head. No con- 
} tinuous headache, pal- 
pitation or dizziness. 
240 | 9 Ss 240 8 210 17 | | ) ae | 
300 |......-- 6| 300 .6| 300 17| 300 72; 300 | Feels fine. 
360 8 5| 360 8 | 360 17| 360 | eee 
420 Ss 4 429 8 420 17 42) | | | ee 
480 | 7 3 | 480 3, | hee et — | 
| 
t a i 








SUBJECT, MCCONNELL, TREATMENT, OXYGEN; VOLUME USED, 478 LITERS. 





) aes |) eee ewe 0 16 0 90 0 | Good condition at time of 





entrance. 
30 22 a 30 18 30 > 
30 | No symptoms. 
45 2.8 |...-.--]ee-eeeee ae 42 | Tightness, slight dizziness 
j | on standing. 
60 35 35 68 3.5 | 50 16 50 90 50 | Slight headache, sleepy, 


yawning a great deal. 
60 | Definite headache. 





























Out or CHAMBER AT END or 69 MINUTES. BEGAN INHALATION OF OXYGEN. 

















90 a SS oieeey 75 | 16 | 75 me ee 
97 _) =e cagacesnteebiel 
115 18 17 | 115 js-2ess 103 | 18 | i014 | 86 feseees 





1 Analysis of oxygen used: Oz, 98.5 per cent; Ns, 1.5 per cent. 
§ Analysis of oxygen used: O2, 93.5 per cent; Na, 1.5 per cent. 
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Tape ILL.—Rate of elimination of carbon monoxide as obtained by different methods 
of treatment—Continued. 

SUBJECT, MCCONNELL. TREATMENT, OXYGEN; VOLUME USED, 478 LITERS—Contd. 


StorreD INHALATION AT END oF 114 MINUTES. 



































Carbon monoxide ‘Carbon monox- 
saturation of blood, | idein alveolar | Respiration. Pulse. Personal data. 
per cent. air. 
Spec- Parts Rate | Rate 
Time tro- |Tannic Time| per | Time| per | Time; per | Time Symptoms. 
(min.)..photom-| acid. |(min.).| 10,000. |(min.).| -min- |(min.).) min- |(min.). 
eter. ute. | ute. 
Se = 
| 
180 16 11 | 180 1.1 180 18 180 84 180 | Headache remains but not 
as severe as at same time 
| in test No. 2. 
240 il Oi GP beccccess 240 16 | 240 ee 
309 9 7| 300) 1.2 300 16 | 300 a 
eee 6} 360) 9| 369 16 | 369 |g Re 
420 5 | 5) 42) 8| 420 18 | 420 OE ji... 
| 3} 480) 5| 480 16} 480 _ | ReeHeR Feels 0. k. 
UT 1, Stabs | _, eee Cea cea |pseosssejereeees Jeseseees aS 
| | | 

















| | | 
~  Saan _ | Sear | mala RES, 18 0 80 | 0 | In good condition at time 
| of entrance. 
43 22 | 20 45 1.8 30 16 30 | eee 
50 | Slight unnatural feeling 
| | in head. 
65 34 32 69 3.4 4 ne 69 94 57 | Tight feeling in head. 
| 





























3 Analysis of COz;-Oz mixture: 





Cylinder 1. | Cylinder 2. 








Per cent. Per cent. 
&3 


DD, ccccccvccccccccccccccccccccvccescoscosccessceeeccvccecesocecosooscococecoesse 8.2 
Oe cedcccccecdevedencacncessdacvidetécesaddendcccssvecdecscetonsscbocsedincesans< 90.8 89. 1 
Piibbctvantedsscetéesceue 6 665000S550506050 6056506550668 000550000506400 000880086 1.0 2.6 











¢ Respiration much deeper than normal. 
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INTERPRETATION AND DISCUSSION OF RESULTS. 


In a consideration of the efficacy of each of the three methods of 
treatment used, the average of the percentage saturation found in 
the blood was plotted against the time in minutes, which resulted in 
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Fic. 2—Cu:ves showing comparative climination of carbon monoxide from the blood by inhala- 
tions of air, oxygen, and a mixture of CO; in oxygen. 


the curves represented by Figures 2, 3, and 4. Owing to the rather 
high concentration, and the like conditions of exposure for all three 
subjects, there was little difference to be found in the saturation; but 
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Frc. 3.—Curves showing comparative elimination of carbon monoxide from the blood by inhala- 
tions of air, oxygen, and a mixture of CO; in oxygen. 











the data were recorded for comparison with the development of 
symptoms. As regards elimination, however, a very decided differ- 
ence is indicated. 

Although we did not attain in each case exactly the same degree of 
saturation of the blood with CO, a general comparison of the portions 
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of the curves of each test which fall in the area of treatment shows 
that there is a difference in the rate of elimination of CO for each of 
the methods used, and that the speed of the exchange increases in 
the following order: Air, oxygen, CO,-O, mixture. 

The difference between the air and oxygen results is explainable 
on the basis of the relative percentage of oxygen in the inhaled gas, 
that is, 20.9 as against 98.5. The lung ventilation remained practi- 
cally normal in the use of both air and oxygen; and the effect is 
primarily one of increasing the tension of O, in the lungs and in 
solution with plasma. This same factor explains the increased 
efficiency of the CO,—O, mixture over the elimination with air, but 
it does not account for the further increase of the CO,—O, over that 
of the O,. By a comparison of the respiration rates and volumes 
breathed, as given in Tables I, IT, and III, it will be noted that there 
is an increase in each case in which the CO,—O, mixture was used; 
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Fic. 4.—Curves showing comparative elimination of carbon monoxide from the blood by inhala- 
tions of oxygen and a mixture of CO; in oxygen. 


and, further, by comparing these increases it is interesting to find that 
the elimination was fastest when these increases were the greatest. 
Although the tension of O, in the inhaled air was only approximately 
90 per cent of that when O, alone was used, a more rapid elimination 
was secured by the increased lung ventilation, which compensated 
for the decrease in the O, by a more frequent change of the lung gases 
and the physical effects accompanying it. 

A study of all the curves shown on Figures 2, 3, and 4 reveals a 
regularity in the elimination which would be expected from the type 
of the reaction. After the curves had been plotted, it was seen that 
they were of the exponential type, in which the log of any saturation 
percentage of Hb combining with CO (S’) after a time had elapsed, 
was equal to the log of the initial saturation (S) plus a constant 
(b log e) times the time (t) (Log S’=Log S+(b log e) t). This 
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constant (which is negative) was determined by the method of aver- 
ages for comparative curves and portion of curves with the following 
results: 


TABLE IV.—Constants determined by method of averages for different treatment portions 
of elimination curves, Figures 2, 3, and 4. 








‘ From blood 
Test hk we bate a saturations 
Treatment. 7 . calculated 
No. | blood satura- | fom alveo- 
tions, b= lar air, b= 
RRs 5. x inn 0 ante a ndenincecsentcedsctcspusnssctetbassictinnns 1 —0. 00160 | —0. 00193 
2 — . 00196 — .00195 
Oxygen treatment... .cccccccccccccccccccccccccccccccccccccccccsccccs 1 — .00659 (4) 
2 — . 00754 (1) 
3 — . 00665 (4) 
CO is CI oo. c cttecdcncdccdecsdccesscdsccnccsnsescsciscesedecse 1 — .00918 (‘) 
2 — .0132 (4) 
3 — .0127 (4) 














1 Sufficient data not taken. 


The values obtained for these constants plainly demonstrate the 
importance of increased tension of O, in the lungs, as shown by a 
comparison of those for air treatment with those when O, was used. 
The ratio is nearly 1: 4, or approximately that of the relative propor- 
tions of O, in the inhaled air. 

Further, a consideration of the constants for the CO,—O, treatment 
emphasizes the importance of lung ventilation during elimination 
and indicates the value of depth of breathing as against mere increase 
of rate; for in tests 1 and 3 (Figs. 2 and 4) the rate increase was 
practically the same, but the volume used by the subject in test 3 
was considerably larger, which agrees with the elimination as deter- 
mined from the blood saturations. In test 2 (Fig. 3), it is much in 
evidence that the maximum efficacy of the treatment had been passed, 
as the exceedingly large increase in volume used did not result in a 
proportional increase in the rate of elimination. However, the con- 
stants obtained from all three of the experiments show a marked 
increase in the elimination of CO by treatment with the CO,-O, 
mixture. 

In order to condense the data from the different experiments, and 
represent the average efficacy of each of the three methods, curves 
were prepared, using arbitrary values for S’ in the equation found 
to represent the curve of elimination (S’=S+(b log ext)), the 
constants b loge used being the averages found for each respective 
treatment (from Table IV). The curves obtained are shown in 
Figure 5. 

These curves, in addition to their use in comparing the elimina- 
tion resulting from the different treatments, are also of value in 
making fair estimates of the time required for the removal of carbon 

59160°—23——-2 











September 7, 1923. 2070 


monoxide from the blood, should the saturation at any time be 
known. For example, supposing that a victim was found to have 
his hemoglobin 52 per cent saturated with CO, and had no other 
treatment than air, he would, under normal conditions, have ap- 
proximately 4 per cent COHb remaining at the end of 600 minutes. 
Of course, as the initial saturation increases to the stage causing 
respiratory failure, the elimination will vary accordingly somewhat 
from the curves given, as they were determined from experiments 
during which the initial saturation did not exceed 42 per cent. In 
cases in which persons have reached a state of coma as a result of 
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Fic. 5.—Average curves showing comparative elimination of carbon monoxide from the blood by 
the three different treatments. The data from which the curves were plotted were derived 
by means of the equation S’=S+(b log et, using averages of the constants 0 log e. 


asphyxiation, the experience of other investigators” bears out the 
importance of the respiratory factor in that the curve will not initi- 
ally follow that of a rectangular hyperbola. During the period of 
feeble respiration the elimination will be slower, but will increase 
directly with the respiration until the latter has assumed a fairly 
normal rate, and the curve of elimination will then merge with that 
of the form shown on Figure 5. However, the period of feeble res- 
piration is comparatively short, and the speed of elimination is very 
rapid after the victim has been removed to fresh air, both of which 
factors affect the curves. ~ 

A series of results obtained from various sources by experimenta- 
tion was compared with the results found by estimation from the 
curves, with the following results: 





10 Personal communication from Y. Henderson. 
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Taste V.—Comparison of experimental data with values from Figure 5 of this report. 


[from data represented on curves of tests 1, LB 


as subjects. ] 


and 3, Figs. 2,3, and 4, described in this report. Men 






































Blood saturation. Blood saturation. 
Time (minutes). By From Time (minutes), By From 
analy- average, analy- average, 
ele curve ois curve 
“ Fig. 5. . Fig. 5. 
Test 1—air treatment: Test 2—air treatment: 

eee 35.5 35.5 0 EE ETE 37.0 37.0 

Ei Necdesueieddédutbbenesas 29.6 32.5 Aine ns40 ontite Meni cdeers 32.0 34.5 

i ukdidcng dnactnen byavenden 24.5 30.5 — eee 28. 0 31.0 

Diicwvbidsisseesteeddhanaee 19.0 24.0 EERE, Fe DET Fee 21.0 22.5 

ae 17.0 18,5 PKG tanbiahnnaiitnisniemune ctu 17.0 17.0 

ddvdvssunvtecktbeddeis 12.5 14.5 tb debivvevatunebwebdbes 11.5 12.0 

EET EERE 10.5 10.0 See ame 7.5 9.0 

Test ee treatment: Test 1—(CO?e-O2) treatment: 

Initial 33.0 33.0 Initial 34.0 34.0 
ped ion 20.5 22.0 | | Pe 19.0 18.0 
RSE See re 15.0 16.0 | _ EERE S RSS 12.5 11.0 

Test panel treatment: \| Test 2—(CO?z-O2) treatment: 

aE 38.5 38.5 | SNe nouhelvatenaisteond 42.0 42.0 

Dihhounscdedéentebdsadoguin 233.5 28.0 = vbdeyreeuccpeindiheoen ced 20.0 27.0 

i etirceasstninignehthea-inkenitne 16.0 ee eee 9.5 12.0 

Test esa treatment Test 3_(COs0s) treatment: 

niditahtnvenkadneua ns 42.0 42.0 REE LEE 35.0 35.0 

6. bewewodendeetseeosssosnss 24.0 32.0 Devcthsktadaobhevetedens 22.5 22.0 

ithebbatnn dd ciintubiniieeenciets 17.5 20.0 EE RTE Se 10.0 11.0 





[Data from an unpublished report of a similar investigation on carbon monoxide treatment by Dr. H. R. 


Brien. 


Men used as subjects.] 





Oxygen treatment: 
Initi 











(COz-O3) treatment: 
39.5 SE ee 
32.0 |) Dist vainactnubaseie coos 
23. 5 |) EE RT SR 
_ TS CaS ae 
35.0 | (COs-09) treatment: 
26.0 
20.0 
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TasLe VI.—Comparison of data obtained by other investigators: with those obtained 


from Figure 5 of this report. 








Blood saturation. 














Blood saturation. 
Time. From Time. 
By | average, By 
analysis.; curve analysis. 
Fig. 5. 

Air treatment: Air treatment: 
Pisseeseckedtccnuneees 22.0 22.0 DMCs seakwesenntdsnen 18.0 
150 minutes. ............. 5.0 12.0 ———- Mins adeswiennes 12.0 

Po ee | 5.0 
Initial..............--.-.. Pe me | Initial ne 
2 ge inacacmacntaa *; 30 minutes...........222.] 1220 
Initial... .... FF.B |. .csescese 60 minutes................ 14.0 
30 minutes. . 27.5 24. 5 | PRK ccandvccesecese 8&0 
PO TIGER... 66.00 cctercde<s 16. 2 20.5 
100 minutes. ............. 19.6 18.0 | Ss serenneheenss = 
oe, ae 5.1 14.0 sree ee ree 
210 minutes. ............. 0.0 12.0 | FINE. 5 pc ccceseseccecns 18.0 
250 minutes.............. 0.0 10.0 | 60 minutes. ............... 6.4 

i 




















From 


average, 


curve 
Fig. 5. 





1 Data from Ap 
tigations Problem 
as subjects). 


By Yandell Henderson. 


“x 4, New York State Bridge and Tunnel Commission Report cf Tunnel Gas Inves- 


. 2, * Physiological effects of exhaust cases.’ (Men used 
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The results of this comparison indicate that with fairly normal 
respiration the average curves (Fig. 5) may be used to estimate within 
practical limits the rate of elimination, as a variation of 5 per cent is 
not exceedingly significant from the standpoint of physiological 


effects. In Table VI, the agreement is not as close as in Table V; © 


but it must be remembered that, owing to the comparatively low 
initial saturations, the results are more likely to be affected by 
experimental error. 

Thus it seems that the efficacy of the three methods of treatment 
is within the allowable limits, represented by the average curves, 
(Fig. 5) calculated from the data obtained as a result of this investiga- 
tion. The blood was analyzed by two methods and by two different 
observers, with further confirmation in two instances by calculation 
of blood saturation from an analysis of alveolar air. The results of 
the different experiments are well in agreement with each other, 
there being no unexplainable erratic variations. The curves are 
similar in type to those representing the amount of a substance 
remaining in a reacting system after an interval of time. The ‘con- 
stants appear to be interrelated in respect to oxygen tension and, to 
an extent, in respect to lung ventilation, which is in agreement ’with 
the work of other investigators." It is unfortunate that no depend- 
able data were obtainable for the elimination of CO as it occurs when 
the initial saturation is above 45 per cent; but owing to the risk 
incurred, it is not desirable to go higher in experimental work, as 
death might even occur at that point should the subject be in a poor 
physical condition. These high saturation results can only be 
obtained by chance observations of cases of accidental poisoning; 
and when such have been obtained, the dotted portions (50 ta 80 
per cent) of the curves shown on Figure 5 can be checked. 


DISCUSSION OF SYMPTOMS RELATIVE TO METHOD OF TREATMENT. 


The symptoms experienced by subjects during the exposure are 
considered mild to moderate. Headache and dizziness were the 
most common symptoms and were exaggerated on exercising. The 
pulse rate and the rate of respiration during the exposure remained 
practically normal, as shown in Tables I, II, and III. This was true 
also during treatment and after treatment, with the exception of the 
rate of respiration when breathing CO,-O, mixtures. 

The subjects who recovered in air had severe headaches, and were 
physically unfit for several hours after exposure, usually during the 
remainder of the day. The rate of elimination of CO from the blood 
when the subject was breathing air was very gradual, 5 to 6 hours 





ll The treatment of CO asphyxiation by means of oxygen, plus CO; inhalation. By Yandell Hender- 
son and H. W. Haggard. Jour. Amer. Med. Assn., vol. 79, Sept. 30,1922. pp. 1137-1145. 
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being required to reduce the hemoglobin saturation from about 35 
per cent to 10 per cent. 

The breathing of oxygen diminished or relieved the symptoms, and 
there were either no after effects or they were very much less severe 
than when recovery took place in normal air. This was especially 
striking in the case of subject Massey (Table II), who collapsed and 
was given oxygen for 45 minutes, after which he experienced no 
untoward symptoms other than feeling a little tired. The rate of 
elimination of carbon monoxide from the blood caused by breathing 
oxygen was much more rapid than that resulting from breathing 
normal air. By referring to the curves, it will be noted that the 
breathing of pure oxygen causes the elimination of the CO about 
four times as fast as the breathing of normal air. 

The breathing of 8 to 10 per cent of CO, in O, caused deeper and more 
rapid respiration, which became tiring after afew minutes. The rate 
of respiration and the volume breathed increased from 50 to 100 per 
cent, varying with the subject. The after symptoms were more 
severe than those following the breathing of oxygen, but not as severe 
as when elimination was produced by normal air. The use of 8 to 
10 per cent of CO, in O, caused the elimination of the CO from the 
blood five to six times as fast as the breathing of normal air; in 
other words, the CO, mixtures removed the CO from 25 to 50 per 
cent faster than did the pure O,,. 

Henderson ” states that breathing CO,-O, mixtures produces an 
increase in blood pressure. This probably causes an increase of 
flow of blood through the lungs, and would thus aid in the elimination 
of CO; but in victims that have been gassed over a comparatively 
long period (several hours), the heart might perhaps be weakened 
and unable to withstand the increased stimulation for breathing 
caused by the CO,. However, if the patient is under constant 
observation, overstimulation may be avoided by temporarily stopping 
the use of the CO,-O, mixture; or, as suggested by Henderson and 
Haggard," this effect may be prevented by the administration of 
atropin. Lower percentages of CO, in O, produce less effect; and it 
is hoped that a safe percentage may be found for routine first-aid 
work. 

SUMMARY. 


1. Recovery from carbon-monoxide poisoning depends to a great 
extent upon early elimination of carbon monoxide from the blood. 

2. The rate of elimination of carbon monoxide from the blood 
depends upon the percentage of oxygen in the air breathed, also 
upon the rate and depth of respiration. 














™% Administration of carbon dioxide after anesthesia and operation. By Yandell Henderson. Jour. 
Amer. Med. Assn., voi. 76, No. 10, Mar. 5, 1921, p. 672. 
¥ Personal communication, 
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3. Pure oxygen causes the elimination of carbon monoxide about 
four times as fast as normal air, when breathed by persons who 
have been gassed until 35 or 40 per cent of the hemoglobin in their 
blood has been combined with carbon monoxide. 

4. Breathing a mixture of oxygen containing 8 to 10 per cent of 
carbon dioxide causes deep and rapid respiration. 

5. Breathing a mixture of oxygen and carbon dioxide (8 to 10 per 
cent) causes the elimination of carbon monoxide about five to six 
times as fast as normal air, when breathed by persons who have 
been gassed until 30 to 40 per cent of their blood has been combined 
with carbon monoxide. 

6. It is recommended that all victims not under a physician’s care 
be caused to breathe oxygen in the purest form available for at 
least 20 to 45 minutes. 

7. It is recommended that physicians use the carbon dioxide— 
oxygen mixture where possible, and note the results, but when this 
mixture is not available that they use pure oxygen. 
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S. H. Katz, Mr. G. W. Jones, and other chemists of the Bureau of 
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of the mine safety service, all of the Pittsburgh experiment station 
of the Bureau of Mines; also to Dr. Yandell Henderson, of Yale 
University, who kindly read and criticized the report. 


STUDIES ON THE PERMEABILITY OF LIVING AND DEAD 
CELLS. 


Ill. THE PENETRATION OF CERTAIN ALKALIES AND AMMONIUM SALTS 
INTO LIVING AND DEAD CELLS. 


By MATILDA MOLDENHAUVER Brooks, Assistant Biologist, Division of Pharmacology, Hygienic 
Laboratory, United States Public Health Service. 


LIVING CELLS. 


It has frequently been stated that penetration of the so-called 
weak bases is much more rapid than that of the strong bases. 
Warburg (1), Harvey (2), and others noted that NH,OH readily 
penetrated living cells while NaOH and allied bases did not. Since 
ideal conditions for measuring the rate of penetration of bases into 
living plants by direct determinations were afforded through the 
structure of the marine alga, Valonia ventricosa, it was thought of 
interest to test these conclusions. 

Methods for direct analysis of the sap of living plants have been 
developed by Osterhout (3) and by the writer (4) in the experiments 
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on the fresh-water alga, Nitella. The internodes of this plant are 
ceenocytic cells, consisting of a central vacuole filled with cell-sap 
and surrounded by a delicate layer of protoplasm and by the cell-wall. 
It is possible to pierce the cell-wall by means of a sharp-pointed glass 
capillary pipette and collect the sap in an uncontaminated condition. 
The quantities of sap obtainable from Nitella are, however, very 
minute as compared with the amount of sap which can be obtained 
from Valonia, which was used for this investigation. Valonia is a 
spherical one-celled (ccoenocytic) marine alga. The plants are of 
various sizes, usually yielding 5 c. c. to 10 c. ¢., but sometimes as 
much as 50 c. c. of sap. This quantity affords adequate amounts 
for accurate determinations. By expressing the cell-sap (free from 
contamination) into Pyrex tubes and adding indicators, the pH 
value of the sap of successive plants can be determined at intervals, 
and the rate of change in pH noted. 

This method is described in full in a previous paper (5) on penetra- 
tion of acids and will not be repeated here. It was found in the 
study on acids (5) that two sets of determinations for pH values of 
the sap were necessary: one set with and one without free CO,,. 
The free CO, present in the cell varied as the surrounding medium 
was changed and as the time during which these conditions prevailed. 

When CO, is blown out of the cell-sap, there is removed not only 
the CO, which is free at the time that aeration begins but also a 
certain amount of CO, previously present in a combined state, which 
takes the place of the CO, already removed, until an equilibrium is 
attained which is compatible with the CO, tension of the so-called 
CO,-free air which is introduced. Attention is called to this state- 
ment in order to avoid misunderstanding about the identity of the 
CO, of the sap which is removed through aeration. 

Since analytical methods can not distinguish anhydrous CO, from 
H,CO,, these terms are both included in the term “free CO,.” 

In addition to making “CO,-free” determinations, it was also 
necessary, in this investigation, to remove the free NH, of the sap in 
those experiments where ammonium salts or bases were used. For 
this purpose the expressed sap was aerated with air which was also 
NH,-free. The system used for aeration, therefore, consisted of a 
train of three flasks containing, respectively, NaOH, H,SO,, and 
distilled water. 

The pH of normal sap with free CO, is from 6.2 to 6.4; and without 
free CO, it is 6.6 to 6.8 The sodium salt of brom thymol blue was 
used as an indicator. No correction was made for the salt error, 
which appears not to have been determined, but which in any case 
would not affect the conclusions derived from these data. 
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Atkins (6) has also estimated the reaction of some marine algw and 
found it to be neutral or slightly alkaline. Since his estimations 
were made upon plants which had been cut or crushed and stained 
with indicators, the usual criticisms concerning injured tissues or 
_ extracted plant juices would apply to his results. He also took no 
account of the free CO, which probably escaped during the manipula- 
tion, thereby causing an increase in alkalinity which was not taken 
into account. 

Hoagland and Davis (7) found by direct methods like those used 
by the writer that the pH of the sap of a California species of Nitella 
is 5.2. It is of interest to compare this with the pH of Nitella at 
Woods Hole, Mass., and at Washington, D. C., which was found by 
the writer (8) to be 5.7. These differences are probably due to 
specific or environmental differences. Similarly the pH of the sap 
of Valonia at Miami, Fla. (6.2 to 6.4), was found by the writer (5) to 
be higher than that of the Bermuda Valonia (6.0) as reported by 
Crozier (9). 

Hoagland and Davis(7) proposed to find out directly by analyzing 
the cell-sap of Nitella whether changes in the alkalinity of the sur- 
rounding medium affected the pH of the sap. The water in which the 
plants were growing was allowed to become alkaline to pH 9.4 
through the agency of photosynthesis. The authors noted no sub- 
sequent change in the pH of the sap and no exosmosis of chlorides, 
which always accompanies injury. . Atkins (10), on the other hand, 
using the same method for producing alkalinity in sea water, found 
that injury occurred in the case of the superficial cells of Ceramium 
rubrum, but not in the case of Ulva. 

Jacobs (11) subjected flowers of a hybrid Rhododendron, containing 
a natural indicator which turned blue in the presence of alkali, to 
solutions of ammonium sulphate, chloride, and acetate. Although 
these solutions were acid, nevertheless the petals of the plant became 
blue, showing that they had become alkaline. 

Hoagland and Davis (7) tested, by the direct method, the reaction 
of the cell-sap of Nitella when placed in solutions of ammonium sul- 
phate, chloride, and nitrate in concentrations of 0.005M. They 
found that penetration of ammonium caused a change in pH from 
5.2 to 6.2 in 24 hours or Jess. This change is much less than that 
obtained by the writer in the case of Valonia. Differences may be 
due to the effects of the salt content of the surrounding medium or 
to the composition of the sap itself. The influence of Ca on delaying 
the outward diffusion of chlorides is mentioned by Hoagland and 
Davis. 
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TaBLe I.— Viability of Valonia in sea water after exposure to 0.08 M solutions. 
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Injury in Valonia was determined by the time of survival after the 
plants had been taken out of the test solution and replaced in sea 
water alone (see Table I). Exosmosis of chlorides could not be used 
as a test in this case because of the predominance of chlorides in the 
sea water itself. 

All of the bases and salts were dissolved in sea water. The bases 
precipitated a slight amount of magnesium; but this was found not 
to affect the viability of the plants. It was necessary to use sea water, 
as the plants died rapidly when artificial sea water, such as that used 
by Harvey, was substituted. Experiments were performed in which 
the pH of all the solutions was the same, and others in which the 
molar concentrations were alike. 

The concentrations of the bases used, and the resultant pH of the 
solutions are given in Table II. There seems to be a buffer effect 
at a pH of about 10.0. 

The temperature at which these experiments were done was about 
24°C. This is the temperature of the sea water at Miami, and of the 
running sea water in the laboratory. 

The plants were placed in the solutions for various periods of time. 
They were then removed, carefully and quickly dried on filter paper, 
and punctured by means of a pointed glass rod. The cell-sap is 
under pressure and is readily expressed into a Pyrex tube containing 
indicator. The pH is then noted. 
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TasLe II.—Concentrations and pH values of solutions of bases and ammonium salts in 
sea water. 
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The salts of ammonium, owing to the unequal dissociation of their 
acid and alkali radicals, are specially favorable for noting the effects 
of the anion and cation separately upon the changes of the sap of 
Valonia. NH,Cl and (NH,),SO, have an acid reaction because the 
acid radical is more highly dissociated than the alkali radical, while 
(NH,),CO, has an alkaline reaction for the opposite reason. It was 
thought that by removing the free CO, and free NH, from the ex- 
pressed sap of cells placed in these solutions (by aerating with CO,— 
free-NH,-free air), it would be possible to detect and measure the 
rate of entrance of the anion, i. e., chloride, sulphate, hydroxide, or 
carbonate, by noting the divergence of the pH from normal. 

The experiments of the writer on the changes in pH value of the 
sap of Valonia as affected by ammonium salts confirm, in general, 
those noted by previous observers. They include, however, not only 
the end-point of the reaction as obtained by these writers, but also 
the time curve showing the rate and manner of penetration, and the 
relative penetration of the different ions. 

Figure 1 shows the penetration of NH,OH into the cell sap of Val- 
onia. The buffer effect at pH 10, noted when ammonia is added to 
sea water, is not apparent in the cell sap. In the highest concentra- 
tion of NH,OH(0.03 M), even though the pH of the surrounding 
liquid does not exceed 10, that of the cell sap becomes 11.5 Curves 
C all show the pH of the sap as it is expressed, before removing any 
of the free CO, and NH,. Curve D shows that the pH of the sap is 
6.6 after removal of free CO, and NH,. This is the same pH as that 
of normal cells. Therefore no permanent chemical combinations 
with the components of the sap are made, although reversible com- 
binations may occur. The abscisse represent time in minutes and 
the ordinates represent the pH values. The dotted lines indicate 
the lapse of intervals of time too great to be included on the same scale 
of abscisse. These data show that the concentration of free base 
tends to become equalized very quickly on both sides of the semi- 
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permeable membrane, the pH value of the sap being taken to indicate 
the amount of free base penetrating. Because of buffer action the 
pH of the sea water was constant (10) in the 3 highest concentrations 
of ammonia, but the pH of the sap itself became higher than 10 in the 
two highest concentrations because no such buffer effect was present. 

When qualitative tests with Nessler’s reagent were made upon the 
sap of cells which had been in ammonium solutions, a heavy precipi- 
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Fic. 1.—The penetration of NH,OH into the cell-sap of Valonia. Curves C all show the pH of 
the sap as soon as it has been expressed after having been in solutions of the indicated concen- 
trations for the periods of time represemted. The dotted lines represent periods of time too 
great to be shown on the same scale. Curve D represents for all four of the above solutions 
the pH of the sap after the free CO, and NH; have been removed by aeration. 


tate was obtained which showed the presence of ammonia. There 
seemed to be a slight precipitate in normal sap, but not nearly com- 
parable with the precipitate in the sap of treated cells. The odor 
of ammonia as the sap was expressed was also unmistakable. It is 
hoped that quantitative estimations on ammonia penetration by 
means of the Nessler reaction will be carried out in the near future. 
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Figure 2 shows the penetration of NH;Cl. 
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Curve C shows that the 


pH of the sap becomes 8.6 in one hour and remains at this pH for 5 
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Fig. 2.—The penetration of NH,Cl. 
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Curve C shows the pH of the sap as it is expressed, and curve 
D the same after aeration. 


sap, a pH of 6.6, which is normal, still persists. After one hour, how- 
ever, the aerated sap shows a greater acidity than pH 6.6, owing, 
probably, to the penetration of HCl from the dissociated NH,Cl. 
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Fic. 3.—The penetration of (NH,)2SO,.' Curve C shows the pH of the sap as it is expressed, and curve 


D after aeration. 


Figure 3 shows the effects of (NH,),SO, As in Figure 2, the sap 
shows an increase in alkalinity to pH 8.6 in 30 minutes, a more rapid 
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increase than in the case of NH,Cl. This pH remains constant for 
4 hours (curve C). Curve D shows that when the free NH, is removed 
from the sap the pH is 6.6. No increase in acidity is noted, owing, 
probably, to the impermeability of the cell to the sulphate ion. This 
observation is of interest, as it confirms the previous data of the writer 
on the slow rate of penetration of sulphuric acid into Valonia. 

The results with ammonium carbonate were thought to be of 
special interest, inasmuch as both ions of this compound have such 
facility in entering the sap. - Figure 4 shows the effects of the pene- 
tration of both the NH, and CO, ions. When the sap from a cell 
which has been 20 minutes in the solution is first expressed, the 
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Fic. 4.—The penetration of (NH4)eCO;. Curve C represents the pH value of the sap as it is expressed; 
curve B during, and curve D at the end of aeration. Curve B represents in each case the maximum 
of alkalinity due to the removal of an excessive proportion of CO:. 


pH is 7.5 (curve C). It is possible to follow the effect of the CO,- 
free-NH,-free air upon the expressed sap by noting the color changes 
in the indicator as the compressed air is blown through the sap. 
Since the sap at first became more alkaline (pH 8.6), the CO, was evi- 
dently more easily removable than the NH,. Even after the cell 
had been 2 hours in an (NH,),CO, solution the sap still behaved the 
same as shown in curve B. As some NH, also is undoubtedly re- 
moved, together with the CO,, the degree of alkalinity probably 
does not indicate the full amount of NH, which has penetrated. Con- 
tinued aeration of the sap removed the free NH, and produced a lower 
pH. When pH 6.6 was reached, no more change in pH by aeration 
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could be produced. This is the same pH as that of the normal sap, 
represented by curve D, and suggests that now all the entering salt 
has been removed. As no one indicator covered the entire pH range, 
it was necessary to obtain these readings by taking out samples of 
sap at intervals and adding the appropriate indicator. 

Figure 5 shows a typical experiment with NaOH and KOH in con- 
centrations of 0.003 M (pH 10.4). Lesser concentrations produced 
an even slower rate of change in pH of the sap. The use of higher 
concentrations (0.03 M), the pH of which was about 12, did not mate- 
rially increase the rate of change of pH of the sap. Curves A show 
the pH of the sap when the free CO, is not removed and curves B 
show the pH when the free CO, is removed. In the case of NaOH, 
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Fic. 5.—The penetration of NaOH and KOH (0.003 M). Curves A show the pH of the sap as it is 

expressed, and curves B after the free CO: has been removed. 


curve A remains at a normal pH throughout the experiment, whereas 
the corresponding curve KOH shows a slightly greater alkalinity, as 
though there might have been some penetration of potassium into 
the sap. Again, curve B shows a more rapid increase in pH in the 
case of KOH than in the case of NaOH, the pH becoming 7.0 in five 
minutes while there is no change in the case of NaOH. The ultimate 
pH of the former is also slightly greater than that of the latter. The 
rate of penetration of K compounds is, therefore, under similar 
conditions, slightly more rapid than that of those containing Na. 
This observation agrees with the observations reported on various K 
and Na compounds by the writer (12) in a previous publication. It is 
is also evident that the penetration of the strong bases NaOH and 
KOH is much less rapid than that of NH,OH, even when the concen- 
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tration of the latter is much lower. This observation agrees with 
the observations of former investigators on the relative rates of pene- 
tration of strong and weak bases. 

The viability of Valonia in these various solutions is given in Table 
I. This shows that NH,OH is the most toxic of the substances used, 
and that NH,Cl is more toxic than (NH,),SO,. The slower rate of 
penetration of the sulphate ion has probably some influence upon the 
degree of toxicity. This is of interest when compared with the re- 
sults obtained by the writer in the study on acids, in which it was 
found that HCl is more toxic than H,SO,, and also that sulphuric 
acid has a slower rate of penetration than hydrochloric acid. 

With ammonium salts it was found that the pH of thesap before 
removal of free NH,, as represented by curves C, never exceeded 
that of -the solution in which the cell was placed. This may be 
contrasted with the ease of concentrated solutions of NH,OH in sea 
water, which was sufficiently alkaline to call into play a buffer 
mechanism in the sea water but not in the sap, and as a consequence 
allowed the pH of the sap to exceed that of the outside solution. 

When eells which had been placed in solutions of NH,OH in sea * 
water were again placed in pure sea water, the time required for the 
sap to regain its normal pH was about two or three times as long 
as that necessary for the original change in the opposite directions. 

In order to determine whether the penetration of the Na ion was 
affected by the OH ions, two other types of solution were tested: 
one a solution of Na silicate m sea water (pH 9.3), and the other a 
solution of Na butyrate in sea water (pH 7.9). The same molecular 
concentration was used for these solutions as for the hydroxides. 
Na silicate undergoes hydrolytie dissociation to a considerable extent. 
There was no change in the pH of the sap after 3 hours in this solu- 
tion. Presumably neither sodivm nor silicate ions penetrated. In 
the case of Na butyrate, hydrolytic dissociation also occurs; but 
it might be thought that in this case, since the butyrate ion enters 
so readily (5), the Na ion also would enter. No change in the pH of 
the sap took place within 18 minutes. After 27 minutes, however, 
the pH became 7.5; but there was by this time decided injury of the 
cell, which cytolyzed when taken out and placed in sea water. It 
seems that in this case the butyrate ion entered without or with very 
littke Na. These experiments agree in showing that Na has little 
penetrating power at any H ion concentration within the pH range 
7.9 to 12. It is apparently the impermeability to Na which ex- 
cludes NaOH from the cell sap. In the case of NH,OH, it was 
not possible to determine whether penetration of the whole molecule 
takes place or only of the NH,. 
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DEAD CELLS. 


When dead cells were placed in solutions of the salts of ammonium 
used in these studies, their sap rapidly assumed the pH of the sur- 
rounding solution: (NH,),SO,, pH 7.5; NH,Cl, pH. 7.8; and (NH,),CO,, 
pH. 7.8 (illustrated in Table III). When the expressed sap from dead 
cells previously exposed to these solutions is placed in Pyrex tubes 
and aerated by CO,-free-NH,-free air, the pH of the resulting sap 
becomes, respectively, 5.2, 5.2, and 8.8. These values are the same 
as those assumed by the solutions of these salts in sea water when they 
are aerated in the same way. In the case of the sulphate and chloride, 
the acidity is due to the nonvolatile acid left behind, and in the case 
of the carbonate, to the nearly complete removal of both ions. Both 
the sap and the solutions were aerated for from 4 to 5 hours, at the 
end of which time further change had practically ceased. 


Tasie III.—pH of sap of dead cells of Valenia and of surrounding solution before 
and after aeration with compressed CO,-free-NH,-free air. Cells were 30 minutes in 


solution. 
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DISCUSSION. 


These experiments further corroborate the theory that the internal 
H ion concentration of a cell is not determined primarily by that of the 
surrounding solution, but that the relative H ion concentration of 
the sap and the environing fluid may be profoundly affected by the 
nature of the acid or basic radicals present. This is emphasized by 
the comparable experiments on NaOH and NH,OH, which had 
practically the same H ion concentration and yet had decidedly 
different effects upon the pH of the sap of Valonia. 

Although some writers have called attention to the importance 
of other than H ions, the importance of the H ions seems to have been 
quite often overestimated. Before definite conclusions as to the in- 
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fluence of H or OH ions can be stated, the effects of the chemical 
nature of the accompanying anions or cations must be determined. 

The great permeability of Valonia to CO, and NH, or their deriva- 
tive ions raises some interesting questions. The case of ammonia 
is particularly interesting, since Vanzetti (14) has shown that when 
an ammonium salt in aqueous solution is allowed to diffuse against 
gravity, the acid radical travels more rapidly than the base, and is in 
excess in the forefront of diffusion. This finding is in accord with 
the migration velocities of the ions as determined by the method of 
transference numbers. Yet when NH,Cl, for example, passes through 
the cell wall and the protoplasm of Valonia, the basic radical pene- 
trates with very much the greater rapidity: the cell sap becomes alka- 
line and ammonia is found to be present in it. In the case of carbon 
dioxide the anion penetrates with a relative rapidity strikingly 
in excess of that which would be predicted from the transference 
numbers. 

It will be evident that in trying to account for these differences 
we must look for distinguishing features—presumably chemical— 
in the behavior of the two ions concerned, which would place them 
in peculiar relationship to the protoplasm. Two possible explana- 
tions are of particular interest: One is based upon the pseudo-acid 
and pseudo-basic characters of CO, and NH,, and the other upon the 
possibility that they may exist in solution in the form of dissolved 
gas molecules. 

In the latter case we would have to consider the passage of par- 
ticles which are electrically neutral, and might, for this reason, more 
easily pass through the wall and protoplasm. Such particles would 
presumably carry relatively little water of hydration, which would 
give them additional facility of penetration. 

The explanation based upon the pseudo-acid or pseudo-basic nature 
of the substances in question has been suggested by Loeb (15), who 
explains the accelerating effect of sodium acetate upon the penetra- 
tion of acetic acid into Fundulus eggs as the result of an increase in 
the tautomeric or “aci-” form of the acid. This form is considered 
to be capable of penetrating the cell with some ease. The same 
possibility of transformation into an “aci-’’form exists for carbon- 
ates and ammonium compounds; and it may be supposed that for 
this reason Valonia and other forms are particularly permeable to 
these “ aci-’’ tautomers. 

The penetration of acids, bicarbonates, alkalies, and ammonium 
salts depends at least in part, then, upon the chemical nature of the 
ions present. For this reason it is interesting to note the fact, ex- 
pressed by Loeb (13) (p. 707) that on the acid side of the isoelectric 
point, “the effect of salts on the membrane potentials, osmotic 
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pressure, swelling of gelatine chloride, and that type of viscosity 
which is due to the swelling of protein particles, depends only on the 
valency and not on the chemical nature of the anion of the salt.” 

By analogy with the experiments of Loeb, one might reasonably 
inquire whether those properties (swelling, viscosity, ete.) which 
depend only on the valency of the ions present have anything to do 
with the regulation of permeability. Certainly in the case of Valonia 
the chemical nature of the ions plays the determining part. 


SUMMARY. 


1. Ammonium salts (NH,Cl, (NH,),SO,, and (NH,),CO, and NH,OH 
cause an increase in the pH value of the sap of Valonia. This 
increase is due to penetration of free NH,, which may be removed by 
aeration of the sap with NH,-free air. 

2. Increased acidity of the NH,-free sap, presumably due to the 
penetration of anions, was observed to be greater in the case of 
chlorides than in the case of sulphates. 

3. Both ions of (NH,),CO, penetrate and can be removed by aera- 
tion, the CO, being more rapidly removed than NH,. 

4. Different concentrations of NH,OH having the same pH in 
sea water may produce different pH values of the sap. 

5. KOH penetrates very slowly but still slightly faster than NaOH. 

6. The sap of dead cells assumes the same pH value as the solu- 
tions in which they are placed. Their aerated sap has a pH value 
equivalent to the pH after aeration of the solutions in which they 
are placed. 
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THE AMERICAN DIETETIC ASSOCIATION TO MEET IN 
OCTOBER. 


The American Dietetic Association will hold its sixth annual meet- 
ing at Indianapolis on October 15, 16, and 17. 
Among the speakers will be the following: 
Mrs. Octavia Hall Smillie, president of the association. 
Miss Effie Raitt, University of Washington. 
Dr. Russel Wilder, Mayo Clinic. 
Dr. A. C. Clowes, Eli Lilly Co. 
Dr. Ruth Wheeler, University of Iowa. 
Dr. Louis Burlingham, Barnes Hospital. 
Dr. Amy Daniels, University of Lowa. 
Mrs. Gertrude Gates Mudge, and 
Miss Lydia Roberts, University of Chicago. 
The program will cover every phase of applied dietetics. 


DEATHS DURING WEEK ENDED AUGUST 25, 1923. 


Summary of information received by telegraph from industrial insurance companies for 
week ended August 25, 1923, and corresponding week of 1922. (From the Weekly 
Health Index, August 28, 1923, isswed by the Bureau of the Census, Department of 


Commerce.) 
Week ended Corresponding 


Aug. 25, 1923. week, 1922. 
DE ni ancece de cddanh vvdaeneeeedinecodennsd 54, 748, 544 49, 858, 834 
Se UNE Ga. 5 di Acco ceckddctcwsnécbabanees 9, 600 7, 691 
Death claims per 1,000 policies in force, annual rate...... 9.1 8.0 


Deaths from all causes in certain large cities of the United States during the week ended 
Auqust 25, 1923, infant mortality, annual death rate, and comparison with corresponding 
week of 1922. (From the Weekly Health Index, August 28, 1923, issued by the Bureau of 
the Census, Department of Commerce.) 





Week ended | Annual Deaths under | Infant 



































Aug. 25, 1923. death 1 year. mor- 

SN SSeS tality 

1,000, rate, 

City. corre- | Week | Corre- | week 

Total | Death |sponding| ended | sponding | ended 
deaths.| rate.! week, j|Aug.25,) week, |Aug. 25, 

1922. 1923 1922. 1923.2 

| 

Rb AGbircsckscciendsckabndesdinngaianenl | 5,935 10 10.7 R84 | er 
I hi bicdtndvnciidiedsseseastdeensnhanin 20 5.0 | 5.5 5 4 59 
Albany, N. Y.3 32 14.2 15.3 5 5 lil 
Atlanta, Ga..... 61 14.3 15.6 y __| eB 
Baltimore, Md.3. 164 11.1 11.8 28 36 82 
Birmingham, Al ie - je 51 13.6 9.8 6 |) ae 
Boston, Mass...... 170 11.5 11.6 20 34 57 
Bridgeport, Conn 26 9.4 9.8 6 6 83 
PEE 2 dennconehhh wud doabineakbawesiithe 114 11.1 10.6 22 24 92 
CS EEE IG FEE 18 8.4 9.4 4 3 71 
EE ecnhovttenécnnnddecsdedsacsunserses 34 14.3 10.3 Ss 5 132 








! Annual rate per 1,000 population. 

2 Deaths under 1 year per 1,000 births—an annual rate based on deaths under | year for the week and 
estimated births for 1922. Cities left blank are not in the registration area for births. 

3 Deaths for week ended Friday, Aug. 24, 1923. 
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Deaths from all causes in certain large cities of the United States during the week ended 
August 25, 1928, infant mortality, annual death rate, and comparison with corresponding 
week of 1922. (From the Weekly Health Inder, August 28, 1923, issued by the Bureau of 
the Census, Department of Commerce)—Continued. 





| Week ended Annual Deaths under Infant 





Aug. 25, 1923. | death 1 year. mor- 

os rate per tality 

cit 1,000, rate, 
y- corre- Week | Corre- week 


Total | Death | sponding | ended | sponding | ended 





deaths.| rate. week, jAug.25,| week, |Aug. 25, 
922. 1923. 


1922. 








tiie ccccanwenkesdsbataumietiannesteded 
Cincinnati, Ohio. ............:- 

Cleveland, Ohio # 
Columbus, Ea EE ST I 
A Anattnceddaséenbuequnisicaguetiandeased 
Ck: 6uc8aeckedusecteosenseesesousnupenes 
I  cicictongnecdvndhaceceesesesisenwencs 
Des Moines, Iowa............- negtanssuereuaaiseel 
EE ino os samieinciceeds nachinneee sane’ 
Duluth, Minn........ sdedéocnocecedesasbwdensthesee 


BE BE ivcaceccanqeseesciesevquccsevissesnetaesasce | 


PEE DAVEE, TERED ccc dcvécvevectcccoccesencceusges 


Grand Rapids, Mich 
Houston, Tex......... 
Indianapolis, Ind... a 
PRI I 0 opin node ch adesseccdecdhvcdschys 
id idea cdsoneqsenstehbetsieteswen 
EE NS cbeteannedctccussesesbonstnaevese 
Les Angetes, Calif. .......-.2...000.-sseeeeeeeeeees 
TT . orc atbdans denenetGeeecnnesbedscoans 
PE cc ccdscdecccteecedectccutddscccevces 
Lynn, a EI he een hia RR NY ROE 
Memphis, Pb schadstdceuessccttintedsseenntuni 
i i intcessencenenessacus pientnanseens 





TS Ns bbesuvacccddwcesccopeeneskcpece 
New Orleans, La.......... i 
New York, N. Y.......... 
Bronx Borough ‘ 
RS eee 
PR 
ee, rs ay ° 
nn donnvencgageresesusecene 
ne sduabeadeddoosveieaas cieckectotedcased 


Pittsburgh, Pa............ 
Portland, Oreg. ........... 
Providence, R. I 
EE nctincnkecdssesetiabechinnniebbanaes 
Rochester, N. Y 
SD ndentcmdbccadacdennectotutendsnended 
OTE LETT EGE, 
8 See 
San Antonio, Tex Meweoegadend decscacqnvcodsaennes 
San Frasicieco, Calif... .ccccccsccscceccess evscncces 
hs i nicbeknmninhdnwesantenuannelnaes 





‘acoma, Wash bousenkeeeendboste 
Toledo, Ohio. .... 
Trenton,  * a 
| SE ES LS iy, 
Washington, D. C 
tnd cckinsdgectuaacdebenarecadnen™ 
Gs nnd ddin Leen nanadcetabcanaiesshh 
Yonkers, STARTS EMOTE AEE EF. 
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1923. 1 
70 101 63 
22 ll 145 
24 23 69 
6 9 62 
5 ; ee 
5 2 82 
10 | eee 
_ | ee Tae 
34 30 68 
| ee 46 
0 5 0 
4 ll 57 
| are a | 99 
2 | eee 
6 3 | 95 
5 ?) ae 
23 13 177 
3 | SER 
14 15 94 
10 | ae 
27 26 101 
5 7 4 
6 7! = 104 
B ineoseudscd 26 
4 | ee 
20 9 99 
6 6 33 
6 | eee 
12 5 187 
5 1 65 
6 es 
170 173 68 
15 ll 53 
58 57 | 62 
&3 94 | 81 
9 9 48 
5 2 91 
16 15 75 
4 2 71 
4 4 51 
ll 6 119 
0 Ss 0 
73 80 95 
18 mY 63 
5 4 51 
12 12 98 
12 7 147 
2 12 16 
17 3 ee 
6 5 | 55 
1 2 | 16 
S 4 ree 
4 9} 24 
3 5 27 
0 8 0 
1 5 14 
oP icdicdeiiircens 50 
7 9) 71 
1 6 | 68 
| eee 42 
13 19 74 
7 5 142 
6 6 69 
5 2) 108 
8 6 109 








* Deaths for week ended Friday, Aug. 24, 1923. 
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PREVALENCE OF DISEASE. 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring. 


UNITED STATES. 


CURRENT STATE SUMMARIES. 


These reports are preliminary, and the figures are subject to change when later returns are received by 


the State health officers. 


Reports for Week Ended Sept. 1, 1923. 


ARKANSAS. | 
Cases. | 
GEER BOicccccccccsccccdccocccccccvnncsceses 14 
BI. odode sc decccncsecessadosesecttoesees 10 
PE icrkdtnscdadecdiacesccnaneshatetienesl 11 | 
Pics canddvcnncoseesssbbbbuesiedeussesees 232 
Se iitnccvviinsvesdctNSabucistcamebiaungleee 29 °| 
Pi iiccnkscsnversescueveveesscetcestbeanes 4 | 
PD NOR Ss ddcncsccuddaveshesetesenbes 4 | 
RE ishirsdcadchacilindeesiuneasactesacs 7 | 
i lctadiccnnaneniansiedadeeukhiien 2 | 
rnc ccaccnencoqscsccostecdseerunses 1 
PR iithnieiidnsctnaseieccosedussenteenea 3 
aa sinc ddeccbrdessaccscsnnsssepacs 4 | 
Be in ccccccncccntdesewwnnsscodinacees 42 
DIPS VG... ac ccccccccescccccescsccssonsses 4) 
Wy ME s ccecvcscccsncesecesoseksness 3B | 
COLORADO. 
(Exclusive of Denver.) 
aici cccakncéechiessuscccntbornnsaas 7 | 
ETT TES FACTO 13 | 
RE ciccvtaptcseieenthusavetissbbeetavennies 56 | 
DE iikinncechdsdnibanesoonnearendeuhens 1 
Rit ticdnnscedsanbdsnhecssscenbencsenes 1 
cencnebhoseesiachecessseendninheee 1 
IG $4. tvcpcdesscdbasiwanseshnaandeden 66 
En icddine wend dupsesakemawsineiiaeel 21 
UN a: 5 tescpecdsccvicndsctonsscors 17 | 
CONNECTICUT. 
I nic ntaieceedaiesadsawpeanneimeian 4 | 
I hsitcdhlik oe daminiinninesiinadaabuent 30 | 
Dysentery (amebic)..................0..-20e0e 1 | 
Dysentery (bacillary)........................ 2 
Se II ovo nen cccncttinscscedcctsccasté 3 | 
iiddt6osdpddunenneiesstitoedivndsanian 2 | 
Sandals rakeuwnesuiceontssseeetuiinandncagel 2 | 
ETO Oe 13 | 


CONNECTICUT—continued. 


Cases. 
i cnisicscdesvncievesdecssueteteouedons 5 
i I Oe he 4 
Fis cnvcinucbunnncitiecsadanbaibes 8 
 invtxcnchecesnatvsekedeubbanosadan 36 
ih ckscnrdeceesesamenssesndulounvernioie 1 
i ikctnneanuincnctapaabbaddbvsncetens 4 
Tuberculosis (all forms)... ..................-. 23 
WE PUNO on kindicsdecccdccss obecnsedesons 9 
I cchicaccenbudéusnanesboeaneie 37 
DELAWARE. 
I tc tiaen athe hainaaleniih mcdeetecsiempawpeataiel 2 
Es cacchanraneecdaneuensinakmiaaaiaaiee 3 
| eee Rey re 1 
ED cennvncccunadundayhaniaceledaaainen 1 
i ii cnsnntddenndicsnasncdnbeahe weds 8 
tend cnncuhdnebnihddadiinboniuaueniin 3 
PION niindctcdbkidiunnsowntuaenmnanicaae 6 
FLORIDA 
Ps sicnenntin nn teindaahaaanibiidghicksnedingtte 2 
Rs uinivaindesecieccansdusmesidakaeuen 1} 
i eiiicinsiieiniaicownsdioenvumdedaiinn ghee meen 26 
Ns citictwesavecnct miemiveaiesabatewae 1 
I itcncceckepascndcennend nadeouaiiniad 1 
I  iintasstiiidincenhpnieenioeanieion 8 
GEORGIA. 
Cerebrospinal meningitis... ............2.-.... 1 
iat cvccgneicencbnatenedatvnecategunasel 1 
Rs ciinddneadiebenesdenneseeunednen 21 
PD. sé viccdecceusiavncsamminwes 6 
PE thcitentidiardoddcumiminitcsnboweinnl 55 
SINT Wissnusl.o tia ce usied i dlediiemadntn ghana eben 23 
I dicadnnnecnectianenvncetascniientdenten 2 
PES caviunccepectccccnsutdeanen 1 
0 EE any eae a eee ll 
ee ee Fe 6 


(2089) 
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GEORGIA—continued. 


Cases 
er ND CI ie 60 sec eicnenssseeccaccaseces 1 
ic c4:cvanésstccccbupneectenedhenanesens 4 
IE ot cnecscssetdececocssidvctanseeces ll 
ET NOE ccancenacncesiscctessdpoontesaats 21 
ER Oe ee eee ee 1 
WORE GUNES 6 acevdeccicscccducacécconcbes 14 
ILLINOIS. 
Cerebrospinal meningitis: 
BE CD 2. ccccacvecsccceseconcveconce 1 
Diphtheria: 
COE CUE ov ccccccccdnccsctcecccoscoccsss 61 
NI sad vacccevccstanesecesoscosacuute 37 
can vcvtnacescocccccscccenssucestvesae 1 
Lethargic encephalitis—Chicago..........-.... 1 
Pneumonia: 
TN citcntncedeneeeesentasesnecaeneedn 63 
Pc cadacdncccecesseccccestsccsesees 10 
Poliomyelitis: 
Ss dcekdasusicdcccdabdctdeasenesokees 9 
PS OEE 6 occ asescpccestecqecscess 1 
PE CNET ov ccdcecccovenssccocncsance 1 
BaGiee Cat ye... cccccccsccccccscccecsse 1 
BERSGR COURT... ccccccasmececcqocesssteans 1 
PUNE COIR. ccccccsecsccsesces pcodeodeeas 1 
Scarlet fever: 
EE CI oc wncdcccccccccceseseasesessesi 16 
PRRRTTIEE, « wcncncnnsnenennseneenanqountesds 82 
Smallpox: 
Macon. County ...onncncecsescecccecoconcses 8 
Laantiet At. GIVER ..o..ccccccccacadsesesacss 1 
Typhoid fever: 
CRE CET pasasnnsapceeeceannsnwnceenss 12 
ORR IRIIIE 4 o.n0.0.0.c000cesecccenenseesenepeene 71 
WesgIRE COUR ..... cc cccnccccceccecoscssansese 127 
INDIANA 
BAAR . 2c cccedccccscccescccsecccessesscoce 18 
tres conccevcccoveccccquesscoueseesetesses 14 
BORIS GIUEE. .ccccescccccccccccascccoccesscccus 12 
crn cnccccorncneccenswscesensccessisébs 7 
Is nccnmnecrascncnaenenmtenverteiakt 26 
DRG DUE .ccccnceccccowsccccvescccecessese 31 
jOWA 
BOIS... 0s vecccennsnsentesovcesscccrecsces - B 
Is cneqcccescenccenteenennecncnqase 6 
IE BOE cn ccntngnacasscacessescepnduntane 18 
hans cncnncccesengnecenqsencesssonenauee 5 
Dyed Move... cccccccccccocccccosenqeesess 5 
KANSAS. 
SN EE cadcconepansnangsoneectcesecunaces 2 
PEND ciccsecncceenycnnadetennqengeneuspe 29 
Ps kde ndsncecvctnsecscssesesersesssbecées 4 
BD ccdcvesacdcusvevetccnscsccussecccgesouns 24 
BEUMIPE... . cc ccccccccccccccccccccccccsseccsccecs 6 
PUI D.. « ccccccecccsccccccescccecsscveses 8 
POMSTRGGINES... . cccccccccccccccccccccccccccceve 11 
a cnctcvccstvccsccdcecssccsscesecess 54 
ind ctcnnvekccnssscsquccensaspeaseqeeees 3 
TRIED. 5 pcccascvcccaseuscovcccoenvecsese 43 
IEMs cccccccsccotenssdecsbeossorassgs 52 


Whee COUR. ... c0.c.cccccccccccccccccccccs 60 





LOUISIANA, 
Cases. 

lit canteminscequdxeutsiubshensagebnenand 51 
Si tcctadsccqedivnsebhadtasebnddases 238 
ch cntiaccdteieunccneidiesteusenenbines 2 
Sl pauieintateudthsudamebapesannwnueneiie 4 
EE, 28S ere ener 2 
i ararcaiehanapannectussesevesineknd 5 
I shtckceckewibiegsekedegedadeckeebenhe 1 
Ona: wecrccipnevekedubegmersenceggee® 29 
oo ER ERR er RS 24 
SII 6.3. cccccedswenkipeccsdecaeuste 4 

MARYLAND. 
in canchnscoeediucedghaseanesdumnnell 1 
nc tikbbcckensecsadedehssnskneddenien 47 
PN at cbacdcnndvcyinedeedeesesovssebuans 8 
add ccnadanddakieemanadeedanummeeinnes 4 
Latiangic encephalitis .........cccccccccccccccesce 1 
lan ckdvonsstesndcsccnsedde@aseewseeecoen 1 
Dats +inthnnetcnsbbeintinbhabsendinaaaes 50 
ieee rnckntibbetthohnniiseeneunen 2 
Pneumonia (all forms)... ........ccccccccccccce 24 
TEE eae ony Sane 1 
SE Se ee eee eee ee 27 
i tidhahindncdskencnadenachautadiebain 1 
aie is eel ated ee emeaisinaeiiie 53 
cc cncanctscunesciagéaedanentensen 48 
Pes cacnncinnieteneswntareeminnien 49 

MASSACHUSETTS. 

Cerebrospinal meningitis... ................200 1 
PII -.16cntunakoeteduseneseeaamieelan 18 
Conjunctivitis (suppurative).................- 8 
NE. cncunenntindsrtteaenhassontasaneees 124 
I 64 04.dnnkcheertnnentetbietenseinen 1 
NEED... ontncanedssumnaminaneaeesian 2 
I itas sion pein anmmepenenll 3 
Latiarale encenets .....o20cccccesvceeseacees » 2 
ES ee ae ee eee Be Sm 1 
0 eee eee ee he 35 
Ps nto rscdscooedsntncdsdsccksoneingderetth 20 
Ophthalmia neonatorum. ..............-.--. 13 
PE nthinatadiesdtenenescecanesdeinebiieehd 1 
Re ne ll 
PE binncxtansecasuensapieubsoesaties 10 
I co diiiniepadnss dee ethsacesueceoaige i4 
Septic sore throat........... iidigiptannedin bares 6 
EEE ee ee ear een 1 
Tuberculosis (all forms) .............-cescceeee W) 
ENO: ntccehsncereaceevethnessiceieeun 21 
Wr Os viens nnccctqccccccassesenegoe 77 

MICHIGAN. 
PIs. cncascaneesscncsneesconcudestenebba’ 124 
SE siensinensinbnreniianienveenakbelcnen 46 
PIR, « cacvctsenninceseseduavetbasdeseds 49 
ee OR ii cecenceuccscvccsescsesbscchstiens 104 
GREE o nce ccccaenanqnrcanasasssceesedsieeees 15 
iki ondesnnsseccecicndesessenmont 280 
DHGRAB BITE. ... nn cccccccccocecccccccccgcccees 26 
Whsephng COUGR . . 222 cccscccceccgoocsccceccece 105 

MINNESOTA. 
(Exclusive of Minneapolis, St. Paul, and Duluth.) 
DAEIITER . cc ccccccccccseccccessesoscecocqese 24 
icc catiecdanenannstbvansgedsedsuseengee 14 
PIII, . icc ccccncaceccckscsckosencsscces i 








Srey 
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MINNESOTA—Ccontinued. 
Cases 

iv dedviiccdecsiccscdedsetconentcs 34 
SN 5 cub tenddccddsccaddsesténcéconteses 5 
Pi ies cicecudadndendedcaneadovsneden 51 
nc etsdateestscsscocckisesscssnnes 5 
MU Is docadeaddidcedsccodeessadecse 8 

MISSISSIPPI. 
Ps cenkttnscadécnuseccsasncbevspiebues 23 
ek ntcccecrcvaswnassovesccerenesaie 4 
Typhoid fever........ SPI aA ee ne 33 

MISSOURI. 


(Exclusive of St. Louis, Cape Girardeau, and 


Springfield.) 
ss 6 iicsscgntcencesusvorsedbatesentens 26 
Epidemic sore throat .........cccccccesccccccccs 1 
PE eat teticdcewtiasctaseiepsetesieweeins 5 
cet acncecduancdnddientnecinteescaigiee 16 
I Riikeddctdcacavecenccanencectisvnbseakbes 1 
IR a iri ticits aihieraiicahieinaieeienn inert 1 
I at Sh cddcnnscuencentcncscisenedbinen 28 
PE cncwecdscicecesscceenesaccteanssasnes 1 
iid. 66tecdeadetenetaretesaceuenanaule 7 
iitinndashesntaditawisnsadianediade 6 
EE aiincneehnesictteessunntaeeeneels 25 
Fe Os ceskecncsiccetenncensnsengebas 27 

MONTANA. 

i nttieetdtenpannstapibenenndenunaien 8 
Poliomyelitis—Great Falls. ................... 1 
Rocky Mountain Spotted fever—Hamilton.... 1 
UE tcknvcetdsasicenanssanscecuadiins 5 
Pi ctbnadkedusesdinkinnnecsmanaestecemen 7 
SE idscnasesacncessacdscnsusebecenne 10 

NEW JERSEY. 
Cerebrospinal meningitis. ..................... 4 
Pine rdnccaresctsevessecopanasaannan 6 
PE itiicctadondcesvcetousquneseseieuwbe 54 
tiatatinntdieeedictdedihneeeietinin 4 
ik chnttikedinakboaweckeqebnastedicins 2 
ican snienininhchas scnensieadewentenmes 16 
Pic navissusctenceresiasseeens 2 
anc tkbctuknseennesbsicerenieansices 30 
I iiiwetareinccecsevetensindesenett 18 
it stcccskndcecdduninnaessteneeies 17 
PO eiindinedtastrasadseeaserecedeben 21 
Pe SUR a ciniscevctesccacansscebacies 55 

NEW MEXICO. 
I Aranucnssdccuctviesvessansidecesene’ 20 
Pdi didiieckscccbninbsennnsicaasseinain 4 
ata cesedsccuedsssecchegnaccsacens 3 
WE ttictavinkvnktncnennaeuiesevencns 29 
SE insicnr ccbstcncegassteniseseouce 29 
BE Se 4 

NEW YORK. 


(Exclusive of New York City.) 


Cerebrospinal meningitis. ..................... 1 

PRs sxwscwanwcesessncegensesenecpasetas 75 

PN 64.50 cddeterenncccnsceutesedsncenesees 5 
1 Deaths 





NEW YORK—continued. 


Cases. 
Ucctti tied cadasccdpcsdebecsatecwnsk gunk 95 
PUR Giccndsaccsrescstdascansabedeededes $2 
IN bis caciedakdicnenesdenamnadataad 18 
ns ctcnnnwiedctakiecsehseeeenaeuannn 60 
a, SEE a nee PEELS me 3 
i nctincdnkctaciianbiunccenaniities 38 
SOc cin ciinccvacunseusacbineeiiods 152 

NORTH CAROLINA. 
CD iicccniicneccsecpnisteenpeenuenaie 6 
PN chp ctaicsctcsatndecreomianbenaanaen 96 
PE Sr istencncicnecaconanticetcekieaiad 1 
Ste iiis oh couvhinncbaiacneuiemmnabaaie 126 
i RT EEE aN ge 33 
ae BE Fiance eveccvcccecscetcatecesecs 5 
Sl inetcncks ktnictinbeakibenneienhease 20 
iis chatnneecetcesswapentdeadcnas 60 
WIE CRs oseckcscctssctdosscnnencecsed 284 
OREGON. 
Ss cincnevsscnnsssin)takesinhesnane « 
Pe iswnsneccesaderkatttiicomaskecetobe ll 
PE iaitinciccncuneennsasscctassdinsadeornas 4 
is titan ncdctsnnaccdenanbpinsseeeebes 15 
i ckncnctinwtincedimehekassttanadnde 5 
Pe snk a ckvccncnchavisstndieaanne M1 
I diwe seccsuntensnuksvkesrcsebatameidens 9 
ee ee eee ll 
ss icns gckncdsscsscasseraeedsatuns 9 
WOR Os 6 cc cnccncsiesbeiessresseesies 9 
SOUTH DAKOTA. 
Cc sa ccewscinwsinteneesssscspoossebe 1 
EI pinknnnaniskivethanmegnennedignmnntitt 5 
is dv dtitinvedddivcevessersaesuataseeaene 7 
PN boctpentnesnsdeveconsmesensmionne 3 
SE EE anensinssiendgsnssccsinnenasaioniane 12 
6 in nnkienawned na wanneisiedicien 5 
ek nec saccawecsscsdnceesscenis - 4 
TEXAS. 
Pins ca dtneunwanetekens.coctseduaeeeinnin 8 
PINS oc ccacnvesddvindscencuseucesaneidis 12 
nee ee 1 
Pcl jacks he vnrndinneneteeenneessgaeeeebuadon 7 
Pi avnccesvernsussvccessidevccessnnnqunese 3 
ities diretnsusnccniedsedsncsahenseahiae 1 
Pic ccanccntwcqrcescinssecctgeeveksiind 2 
En cakovcwsakseccsctcsenceisincanaae 7 
Ns dirkanucccusaperecnsndscetcumideseads 17 
i laicsdveddtiwndsamdeaaeabngetdedaln 1 
TE a ccisavecscesensicinscsannageowen 50 
in i pdtdexashstibiisnseeneseasaven 16 
SII: S.cccnncudssuceuensasanaebonia’ 23 
VERMONT. 

CN ikicncniscvedns inérbeengiamndnan 5 
I ansn8sbstdsassiacknenenspbnibnmadatin 2 
I aitaniintscacsadssbvksbndtendéadeadaens 22 
BR sc cccsisuscctsectecncsccensntans paces 5 
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VERMONT—Continued. 











WASHINGTON. 


Cases. Cases. 
sc cvccccccccenccesstsncooncecesnelin DF SE iain cincdctecccocciscecennctstuhetes 5 
OI on cc cccccscccccteccescecseoescese ee ee ee ee . F 
PE CUED ccsccvcsscccscccteveessusesocenes BF Pc cnticeccunaqqscenevianesbecssnoonsnesé 8 
WROGHERE COUR. « «oo cccccccccccccsccesccsoes ts ED 1D A 6daswahnsnctsceashacecemeuetn 60seveee s 3 
Benstet Sever... ccccccccccccccccsccceeneevssese yi) 
VIRGINIA. Pi bitinhibatatwsednindenh esaaccamintirnl 7 
Poliomyelitis:! hs men ih COeeSesaccaeneqneesssesaseneeeus 23 
d ’ yphoid fever. .....2..422..e0e0s wrevevecsesse B 
BEOMERE COMME cc ccccccccccccccccccocccccs 12 Whooping cough. 4“ 
StaerS CaP 2c cscoccvoscescccccccccsccs a See eas a a eee es 
Ey OT ieacesevenucectensececeuns 1} WEST VIRGINIA. 
Se GI. coccvcccccccececsecesseese OD 0 Biases ccc cdeditoutbvercsccsetcsseecs 7 
BE WN eve cccccctccveccssecesececsce Bf BORIS BPs oc. c cc ceescccccencesesescsscecete 16 
SPP eo cknunacnncentnkenétcgcuens Re! ee ll 
Reports for Week Ended August 25, 1923. 
DISTRICT OF COLUMBIA. NEBRASKA—continned. 
Cases Cases. 
CREE PEE. cccccccccccccovevccescssssceseece 2 | Pubssewlals.... ccccccsccsccccccosssocccosessce 3 
ED. wocccscngeeteosscaceseoncsscscceses 3 | Typhield £evel... ccccccvsesccovccsccowsssosceses 3 
ss cansnucmintibnieebekeadassneted 2 | Wheoping cought. . ....c.cccccsvecseccessesssce 5 
DO SRUED < cnccccvccssccnsvecscncoceeuesceses 2 
EE EEE LET I ET ee yd NORTH DAKOTA. 
BINED ccc detestncsversevsuncesvsssenes © | Chttchem pei......cccscccccccccccosvevssseveses 2 
Whooping cough. . ................2---e eoscewe BB f Dhphthnatitic 0.0. cccccccscscccsccecvessesesuces 16 
BE ercccovceceseceovcssucctcondovidebutees 24 
NEBRASKA. I oscictancesnchassasnnectedsibasee 1 
BIRGER, 2. ccorcccccccccssccccsccescenseveces BDF Be vinscensdasncceccntsstcnsscscssess 27 
BL  cnadsiacccocconsgivesbuacsepecnaniente DF tka cidtncceccnccnrcssssteudesnsesncece 3 
Ps cindccevnscocecessssscssyyesenephgnane DF Rik ices cs cnnciccceciucqnudaccenssguen 5 
IIE,., nc cvcrccccascccessssveunnsucstedes DF ls nc cabs nntnnsnicedvecveansenesbes 6 
Pe ncendescencdesetecoeswsniwsetives 1 | Typhoid fever...... jug densnanedessumantewis 10 
Scariet fever ......cccccccsscecss Siisehngninces eT re 12 


SUMMARY OF CASES REPORTED MONTHLY BY STATES. 


The following summary of monthly State reports is published weekly and covers only those States 
from which reports are received during the current week: 









































ae. et es a eas | - oe a Se ie 7 ae 
nm | . 
23! 4 S| s 5 
State. | $e F 5 € g | ¢ a = a= | 
iss|4 3 g 3 £i12/-% 2\4 
Es | & 3 a g z 3 3 z e 
io a = = a Ay oy nD Do & 
oe ——7 —-- -_— ~ a 
June, 1923. | 
PE adhasvsiuieieneencenee 5 Re 34 90 55 
July, 1923. 
CRED. naccnccesscsccencevesons 8 F TED fecivccceleasccsse] 4 Spe becocchecescs 62 2 42 
District of Columbia 1 6D BB Riecccccslecccocoae )6=——- &@ Jececes Jseeeee 23 1 12 
—— Jeeves I ino : oon 17 
Ecos acsumsigieecrectiocae J ieee econ ES a mr 9 nama | 
Kansas 1 8 9); 17 108 
Michigan 2 3 453 | 118 77 
Ee =~ 880 4 14; 2 327 
SS Se een ere ee eee 37} 21 19 
GIO. ov ccccccccccccseceusoceentic | 32; 4) +=«.§€4| £=@j...... 9 442 124 223 
ES a a Lcosent 204 @Sicccccsssl St decowssbenctas 39 62 5 
Seuth Dakota......cccccccccccece 5 BP ER Rswtecccclocccessss .* Gee levees 5 50 3 8 
, SEES ay 29 57 72 2 358 








1 Onset previous to week oj report. 
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PLAGUE. 
San Francisco, Calif. 


A case of bubonic plague was reported at San Francisco, Calif., 
August 27, 1923. The patient was taken ill August 18, 1923. She 
had been in San Francisco only three days prior to the onset of the 
disease, and previously resided in Pacific Grove, Monterey County. 
The diagnosis has been confirmed bacteriologically. 


CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923. 


CEREBROSPINAL MENINGITIS. 


The column headed ‘‘ Median for previous years” gives the median number of cases repotted during the 
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years 
are incomplete, the median is that for the number of years for which information is available. 



































; 
| Week ended | __| Week ended 
Median) Aug. 18, 1923. || Median) Aug. 18, 1923. 
City for pre- i City. for pre- 
. . £m ommne | vious |——————— 
years. | Cases. Deaths. | years. | Cases. | Deaths. 
———— 
California: | New York—Contintied. 
0 ar eee 0) B hevectace SPY: 0 | Serre 
San Francisco........ 0} 1 1 | New York | eo 2 
Illinois: | Ohio: 
Oe ae 1 | 2 2| eee Ohsctewc 1 
East St. Louis. ...... 0 1 1 || Pennsylvania: 
Massachusetts: Allentown............ 0 D inseeede 
Ri cictenbetasn 0 | ee | Johnstown......... es 0 DP Riatakdets 
Springfield........... 0 _, eee | Texas: 
New Jersey: DOTA6.0.....000.s08000 O lo cccsess 1 
See 0 _ | eee West Virginia: 
New York: Huntington.......... O lewcstnes 1 
PN o cicckczssues 0 | eee H Wheeling... ......4.. 0 | B fescsccce 
i 
DIPHTHERIA. 


See p. 2099; also Current State summaries, p. 2089, and Monthly summaries by 
States, p. 2092. 






































INFLUENZA. 
Cases. | | Cases. 
gee Dots, ee Deaths 
] | week | week 
City. | Week | Week | ended City. Week | Week | ended 
| ended | ended | Aug. 18, | ended | ended Ang. 18, 
jAug. 19, Aug. 18,; 1923. | Aug. 19,/Aug. 18,| 1923. 
1922. 1923. | | 1922. 1923. 
‘eo | y ‘ 
California: || Michigan: 
Los Angeles.......... 18 | 3 |. x IR Ce aia R Sesesswe 1 
San Francisco........ | | || Missouri: 
Santa Ana........... I |. .ccccsefoccccees } Kansas City......... bf ccccsscfecsscccs 
ES A L eceken || New Jersey: 
Connecticut: | I OWE cnc cccscancces 5 5 J. cccccce 
gS ee eee 2 1 i New York 
Florida ee See B licessets 
on i cixnuweadeawns ot tickcmmamiekionans | - POO WOR is xemnnnes 8 4 2 
nois io: 
Shs socaentenenes | ee | 1 2 | event ae Sars {oe 
Kentucky: a PRB ERE ES TE tre 1 
I | 1 jreseeeee dee , Lhe a no uiseegtoe Wineebngeien “See 1 
Maryland: -ennsylvania: 
=e | =e 1 1 iccuvanasadidesieons 1 1 
Cumberland......... | eee ieee 
Massachusetts: 
ee eee _ as 
BUOGREMNG . o.0ccccccce ieee san wend 1 | 
| u 
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CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923—Continued. 
LEPROSY. 
City. Cases Deaths. 
SE ae et ee ES ee ae lace ci 
New York: 
PEE sn 8 occecnsnsesebcavescudancesquchusnedeepssvdasapabibeatcscossotenssoed R issccawawe » 
LETHARGIC ENCEPHALITIS. 
Nebraska: 
Pe ccsiswevecanccoseseessGadetsteusededsessebadeusesesdaeieetsbeduteccsessddekeunnns 1 
Wisconsin: 
Pn on nneeesctnccccacsbesadbsestccdbatesesésoesisceneahtasogiensesenneteel Piiwcteuésene 
MALARIA. 
City. Cases. | Deaths. City. Cases. | Deaths. 
Alabama: | Illinois: 
Birmingham ...........-- 4 |cccccccee Cinkeage.... ..ccccccccccccce 1 |. ..ccceee : 
ES « hegeeeuceuonsees D hiadutanwen Louisiana: 
BERNER. < c ccccsccccoss F hi evnssieve New Orleans. ..........-. B hovccscvsce 
Arkansas: Maryland: 
De I wiin 0 440eeeeese 6 huccctesces 0. IEE Phi adaiocas ° 
California: Massachusetts: 
Los Angeles. .........-.-- 1 | bccecesove WR ecccescsececceed B hactseccocs 
PEEL, cocccccceecocees B lecucécsess New York: 
Connecticut: gk, rere FP Wdcvsoneese 
Cf er O hitasncoces || Tennessee: 
Florida: BINS. .ccccevcvssecese 21 2 
St. Petersburg. ........... B hpscunceees || Texas: 
TOMEDGS . ..cccccccccccccces B Joccecccecs DIB... cv esccecceccsoace 1 1 
Georgia: Virgini: 
i cccpcoouconunes OO is Gicsinhadierats NN Te Oe ) er . 
EL ciuscuanesceseseese ) es } 
PENNOEL.. . puescescancicabecnenececs 1 | 
WE cnddddancsanensnaerdongend 1 | 
MEASLES. 


See p. 2099; also Current State summaries, p. 2089, and Monthly summaries by 


States, p. 2092. 








PELLAGRA. 
City. Cases. Deaths. | City. Cases. | Deaths. 
|- | 
Alabama: | | North Carolina: 

Birmingham.............- B hetccesceas SE bas6besedcdnacccVitniwnenten 1 
eee ER Ae i cbc cneuansewelnuawoanddel 1 

Arkansas: | Oklahoma: | 
ee | een } Se SERBS" 1 

Georgia: | South Carolina: 
ee ie acs acaipuale bcopsmaned 1 | SS See! 1 
ED. code ccecescesss S aakeeie 1 |} Se Aneidoaces 3 

Louisiana: | Tennessee: | 
Bene GENE. cccesccncsts 1 1 || ED ptbinctindtnckebiiacenkhnel 2 

Minnesota: Texas: | 
Ps kc cdesccscesses 1 1 | 0 SE eee 1 
SE FI oc sccccdvwcs lecnnaeeend 1 

| 
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CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923—Continued. 
PNEUMONIA (ALL FORMS). 





City. Cases. 








Colorado: | 


Pueblo 
Connecticut: | 

Bridgeport 

| .| 

New Haven 

Norwalk 
District of Columbia: | 

Washington 


Augusta 
Illinois: 
Aurora 
Bloomington 
Chicago 
East St. Louis 
Freeport 
ini nce maniaciinicbad | 
Jackson ville 


East Chicago. ...........- 
Hammond 
Indianapolis. ............- 
—-aa 
Logansport 
Michigan City 
Muncie 
South Bend 
Iowa: } 
Burlington 
OE | 
Kansas: 
Wichita 
Kentucky: 
Covington 
Louisville 
Louisiana: | 
New Orleans 
Maine: | 
Biddeford 
Portland 
Maryvlend: 
Baltamore 
Cumberiend......ccscececes 
Massachusetts: 
Arlington 
Boston... .. 
Chelsea...... 
Fall River 
Lowell 
Lynn 


Sa 
Springfield 
Michigan: 
Detroit 
Grand Rapids............ 
Hamtramck 
Highland Park 
Muskegon 








Deaths. 


—- 


tO WWKwronwe 


o- «1 


to 


Seed he i 


| 


] 


| 
| 
| 





|| West Virginia: 


|| Wisconsin: 





City. | Cases. 


Minnesota: 
ES SER ee } 
Minneapolis 
ff ee eee _eree 

Missouri: 

| 


omens Oy .....c2ceccce.- 


BE. JOSE .. ccccccsccccccfeccccocece 
entana: | 
eee 
BD « nnenecrocacesndseleshannanen 
Nebraska: | 
En re a 
New Jersey: 
Atlentiec City 
Hohoken 
Newark 


M 





Schenectady 

Syracuse 
North Carolina: 

Winston-Salem...n.--002--|-+22020000 
Ohio: | 


Cleveland 


Youn gstow RR OREN, 
Oklahoma: } 


Oregon: 
Portland 
Pennsylvania: 
Philadelphia 
Pittsburgh 
Rhode Island: 
Cranston 
Pawtucket 
Providence 
South Carolina: 
Columbia 
Greenville 
Tennessee: 
CO ee 





Utah: 
Salt Lake City 

Virginia: 
Norfolk 
Petersburg 
Richmonc 
Roanoke 


Charleston 
Wheeling 











Deaths. 


COerorKrnm CO —e Oe Bee 


me OD 0x0 oss Grn GS pas es 0m 0 





a 


mt 


4 
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CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923—Continued. 
POLIOMYELITIS (INFANTILE PARALYSIS). 

The column headed ‘Median for previous years” gives the median number of cases reported during the 
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years 
are incomplete, the median is that for the number of years for which information is available. 

=— ae = ] 
: Week enced || . Week ended 
nnn Aug. 18, 1923. | aa Aug. 18, 1923. 
- or pre- ; or pre- 
City. vious — eee City. vious 
years. | Cases. | Deaths. years. | Cases. |Deathe. 
| a. 
Alabama: | New Jersey: | 
Birmingham......... 0 1 1 i cckécnnswncd 0 | aaa 
California: Cee aceccsntecsces 0 | B Lesecdece 
Los Angeles. ......... 0 | ee | Jersey City........... 0 Diitecuntinn 
inn d6etmacwat 0 BD Biseseus _ _., RR 0) ? eter 
Connecticut: New York: | 
Waterbury........... 0 eee | CO eee 0 | are 
Illinois: I SS OC Sa 8 | 39 | 3 
GOED, cicccccsccces 3 3 1 Newburgh........... 0 es . 
Oak Park............ 0 | | Ohio: | 
Kansas: i Cleveland ............ 0 B heseseces 
Ms pe evddidcdcass 0 12 1 | Oklahoma: | 
Massachusetts: | MD tanectciecudseus 0 S Dicdincn e 
Fall River ........... 0 D hvncoses || Pennsylvania: 
Northampton........ 0 EE l Wilkes-Barre......... 0 S hisceses ° 
Michigan: || Tennessee: 
, Ob dcscsan 1} Memphis............. 0 F hitccee oe 
Minnesota: | Wisconsin: 
PE ccccccccesccce 0 B discwsss< ilwaukee........... 0 ® Eescies ° 
Nebraska: 
GB. cc ccccccvcccos 0 G heaceanes i 
} 
RABIES IN ANIMALS. 
City. Cases. City. Cases. 
California: || New Jersey: 
I = cancseesanained 13 | TI ssncisscnignnervicidonl 2 
OGRA. 2 cccccccccccscccccccccccces 1} GEN cr ccccddentervccecceccscsecss 1 
TN. + ccndenececacneeteseneetes 2 i ncccccrcosendecccesvese 2 
Kentucky: Tennessee: 
SN Rsas cavcensoesccenacnesssie 1 Bcccveenccasscceséaccadéancn 1 
Massachusetts: || Texas: 
Ban ctctccsecdscoscncscesesses 2 | idvdinteeentncaneecevensoecesee 1 














SCARLET FEVER. 


See p. 2099; also Current State summaries, p. 2049, and Monthly summaries by 


States p. 2092. 
SMALLPOX. 

The column headed ‘‘ Median for previous years” gives the median number of cases reported during the 
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full eight years 
are incomplete, the median is that for the number of years for which information is available. 





























Week ended Week ended 
| gong Aug. 18, 1923. pu Aug. 18, 1923. 
City. - 4 SCaiescaaaer City. | 5 RS ES 
years. | Cases | Deaths. years. | Cases. | Deaths. 
Alabama: Michigan: 
0 a 0 B hsianane DPE... ccccccccesee 1 S |. .cccce ° 
California: Sapa 0 S Deteoee e 
Los Angeles.......... 0 | ee SE tigendotesied 0 | See e 
aay PU Pcebasccewecdve 0 _ |) e 
Atlanta 0 3 . 
. epee 9-0 SRS CSOOReE : paeeawene Minnesota: 
— ~ P P ~~ Saou 0 oe 
Kentucky: - | Nebraska: 
SN. comseonate 0 _¢ See | Mic ceeuscacsad 2 ) ) en 
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CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923—Continued. 





















































SMALLPOX— Continued. 
T l 
Week ended | : Week ended 
[Median Aug. 18, 1923. || Medion Aug. 18, 1923. 
5 or pre- | S40, or pre- 
City. | views |-——————————_ City. views "Tr 
| Years. | Cases. | Deaths. | years. | Cases. Deaths. 

New York: | Oregon: 
re 0 D Riiiddise a 4 | 
Niagara Falls........ } 0 |, ee || Vermont: 

North Carolina: } Burlington... ......... 0 | 
Winston-Salem....... 0 8 heewewees || Washington: 

Ohio: | ee 0 3 | .ccweve : 
Middletown.......... 0 B fowewsccs | eae 3 | ee 
Satomi eae | 0| _) Rete Vanconver........... 0 SD Dideccon 
Zanesville. ........... 0) | eee || Wisconsin: 

Oxishoma | i] DL 6 cadcloeseed 0 Picsesce ° 
i iets iia 0 |  , Cee | Milwaukee ........... 1 F dtict asin 

| H 
TETANUS. 
| 
City. Cases. | Deaths. City. | Cases. | Deaths. 

Alabama: Michigan: | 
Birmingham........... eee 1 1 ee ae ovewes 1 

California: Missouri: | 
BE MIR ices incu srereuwowardsd | 1 iy Ms ccendccccceescst 1 1 

Connecticut: New Jersey: 

NOW TEGVGM . co cecccccccces B fosvceeveses BOER. ccccece Sveewscecchoveveorss 2 

Georgia: Ohio: 

Ws ccccaseecsccsrerdwourteucen 1 COREE, . ccvdecccscsccrearniuweds 1 

Ihinois: South Carolina: 

SE nctcacicaceeceeces 2 2 CRINGE co.cc ccc ccccvslworrvesers 1 

Kentucky: Tennessee: 

ROMERGOON. .. cccccccdcces _ | ere ee ee 3 eee 

Massachusetts: Texas: } 

RIED. 65s 006s<civccces 1 | 1 i tivesvsadxccuhaehagunale 1 
TUBERCULOSIS. 


See p. 2099; also Current State summaries, p. 2089. 


TYPHOID FEVER. 
The cohrmn headed ‘‘ Median for previous years” gives the median number of cases reported during the 
corresponding week of the years 1915 to 1922, inclusive. In instances in which data for the full cight years 
are incomplete, the median is that for the number of years for which information is available. 




















_ | Week ended | Week ended 
| Median’ Aug. 18, 1923. | Median Aug. 18, 1923 
City. | for pre- City. for pre- | 
| vious |— ; | views -——— 
years. | Cases. | Deaths. | | Years. | Cases. | Deaths. 
| } | } 
— omits a | Greg a Se, en ~. 
Alabama: Connecticut—Coutinued. | | 
Birmingham ......... 10 | 13 1 | New Haven.......... | 2 5 1 
, 1 | eee New London......... 0 1 1 
rkansas: || Distriet of Columbia: } 
BAG ROCK. cccccccce 3 | | ee | Washington.......... 10 s 2 
California: } | Georgia: 
Long Beach.......... 0) a | i, ee 5 3 2 
Los Angeles. ......... 4 12 Bh” BI cssavenscvaces l F | -<secese 
| _ Sa 2 | See I ae I . 5 Solr 
Ns sctucesenes 0 D lisbawkiee | __.. .... eee | 3 DT Tennckit 
Sacramento. ......... l 2 | 1 |} Pe iccideicntninas | 2 ) eee 
San Bernardino...... 0  Rostadadlan | Illinois: | | 
San Diezo............ 0 1 1 | Se | 9 | 2 3 
San Francisco........ 3 | RE CRONE. <2 ccssceees 0 | i» Ree 
‘Colorado: | Kewanee....... ee 0 a 
| EES 4| | Re EES 0 | ee 
Connecticut: - Indiana: 
ee | 1 | 1) 1 | ME ciweseweds | © Jecccenve | 1 
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CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923-—Continued. 
TYPHOID FEVER—Continued. 


























; Week ended | | Week ended 
Median} Aug. 18, 1923. | | Median) Aug. 18, 1923. 
City. for pre- | City. for pre- 
vious, ee pene vious ] 
years. | Cases. | Deaths. | years. | Cases. | Deaths. 
Indiana—Continued. North Carolina: 
| SO _ _—_—_— 1 | Greensboro........... 0 2 1 
TD cccassons 0 3 een ees 1 B | cacsecce 
Indianapolis. ........ 3 | eee Wilmington.......... 1 | oe 
South Bend.......... 0 | Winston-Salem....... 5 OD hisdttece 
Kansas: || Ohio: 
DO, oc anadscesse 0 | eer Chillicothe. .......... 0 DO Risdébces 
Coffeyville . 2 | Ree Cincinnati............ 4 Divawsess 
Kansas ( ity... ikninaeied 1 ) aa Cieveland............ 6 2 1 
RS aothlnncensin 0 | ae Se eniianitcdeal 2 7 1 
Leavenworth 0 SS COS 2 DT tiiaithons 
0 Ee 0 © Eicocctan sow Philadelphia... 0 DP ivdacainn 
. eee 2 | ie i nGhivcnsiesees 3 1| 2 
Mtecccsscensens 6 |) See Oklahoma: 
Kentucky: Oklahoma............ 1 | 
I wt aciiints oe 1 SEE 4 | Sere 
PE snckeckiens 8 7 1 | Oregon: 
Owensboro........... 1 Di ckaden | eee 1 | ae — 
Louisiana: Pennsylvania: 
New Orleans......... 7 | Braddock............ 0 D psneces m 
ine: . __ SSSR 0 oe Liatacdue 
a 0 Bikineewes iitcknctddeccneus 1 | 
Maryland: Harrisburg........... 0 D Diciwiraies 
e@ltimore. ........2+- 14 19 1) Johnstown ........... 1 D Prddesoce 
Cumberland.......... 2 2 1 | Mount Carmel........ 0 | <a 
ESE SNS DG ccawnbs Philadelphia......... 18 10 1 
Massachusetts: Pittsburgh. .......... ; | Sey! 1 
SE 4 ae Washington.......... 2 it eee 
nag bcksacese 0 _| aera Wilkes-Barre......... 0 B ecacseie r 
Cambridge .......-... | ow 1 || Rhode Island: 
i ae m 0 | eee | ee 0  ¢ 
Fall River........... 4 (| BOS } Providence........... 1 _ i GReanee 
SG cides enero 0  ) eee || South Carolina: 
I inscnaduded 1 1 re } Charleston ........... 1 6 1 
| aaa 0 | Fertes Columbia............ 4 RR 1 
Quincy.............0. 0 B fcccoece Tennessee: 

" } ee 4 14 3 
 ~ 9 S hcicmaad Nashville. ........... 8 | Sears 
Mightend F 5 aaa 0} | Serioen || Texas: 

betdaaenane 0 BP duovsece d sine meinamhetinde 5 3 2 

=_—aae | | BSeREe a 1 7 Dichdoces 
isan aieeeitad 1 | eee Houston ............. 0 | 
TD  ceveugecact 0 B lsesséove San Antonio. ........|........ 2 1 
Minneapolis. ......... 3 ) SS Utah: 
ntecctesceaie S Rshtcced 1 Salt Lake Ns teens 1 

i : | Virginia 

Cape Girardeau. ..... D Tsedsnen 1| Charlottesville... 0 
Kansas City.......... 5 | a Lynchburg........... 3 
eee 10 4 1} Norfolk. ............. 3 

Nevada: } Petersburg. .......... 0 
isdistecscesecéad 0 | one Richmond........... 3 

New Jersey Washington 
Elisabeth ............ 0 B hsconnes ee 0 |) 
icsreséenssee = 1 i inesccepbeapaaits 1 D eensescs 
Ee 3 | eee ny pidbéchencevh 1 | Seer 
Piins0qetesence 0 , we ntscosnésceses 1 | Bee 
, Sse salaagaa 1 | ees Walla Walla......... 8 B ihesdcene 
West Heboken....... 0 1 1) West Virginia: 
West Orange......... 0 | ee Charleston. .......... 5 5 4 

New York: | Clarksburg... ......... ® Uieeswean 1 
i  bwestnandbeces 2 | ae Wheeling. ........... 1 en e 
PE istécnsnshecee 4 4 1 | Wisconsin: 
a 1  f Se Marinette............ 0 DS Lvtdenens 
th i enhvunseneil 0 S hiatheee Milwaukee ........... 1 ) 
Gs  PRERRES 41 30 6 Pe icdccsdsuncie 0 Od. vsedes ° 
Ni Rae 0 | aa 
Rochester............ 0 1 jecccceee | 
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CITY REPORTS FOR WEEK ENDED AUGUST 18, 1923—Continued. 


DIPHTHERIA, MEASLES, SCARLET FEVER, AND TUBERCULOSIS. 






















































































. ; Scarlet Tuber- 
Total Diphtheria.| Measles fever. | culosis. 
Popula- | deaths |_ ——e | —— 
City. tion Jan. | from 3 oe , ae 
1, 1920. all =e te - ts si a 
cues) Fi 31/2813 1/8131813 
o s | & - o } } © 
S6jalésé/asésé/;/aslséja 
178, 806 Or - St... a | ae. |. 8 4 
10,034 0; 1}...... | RY a SPEER a |} ER 
60,777 eS Se ae Se Eee SA eer 1 
11,996 |........ yaaa Re SS EOD Set _) Re 
| 
65,142 |........ | oe RA TR Fe RA | 
18,638 | ee: oes | (5 eee Alpes Sate lecdeuid 1 
12, 923 _} ej ae | See RS EE es. SE 
13, 536 Ee pees ee Ce Gee Sy See OME 
55, 505 17 eae ESP SPR | =e 2 1 
576,673 157 | 46 | 1 5 eee 5 Ss as. 
216, 261 ae oe SABES ee: |} es es * 3 
45,354 "| PEE insane, ‘Sie sae | oe 2 | 1 
16,843 |........ | ee Sites esaee a, SEG Se 
19,341 4) 2)...... ef Re ee A ee ee 
65,908 21 1 2 , ae | ieee an 2 
San Bernardino............- 18,721 | ee Oe ee See ee RR hese. 2 
Aca cencosccsescsacs 74,683 38 | J ees {= B Jocceee 7 4 
San Franciseo..............- 506,676 | 121 | 32 | 3 | 6 | Lceaagl | 28| 7 
PR ictecsseveentases 15, 485 | | a ae ee ‘Seke Tes ares — ; Same 
Santa Barbara.............- 19, 441 | ae ee Rcmicaads TE RA Man AS wy Saeeess 
PE acekdcesagannicne 10,917 | RS Gee ae eee cee |} ee 
PEERS RE 40, 296 | _ | See ied ae ERE SEX RRS Re Ses 
nc Uicasbdhsidenausoil 21, 107 9 petals Ne RE ie TEP isereer eee 
Colorado. 
is cttibssrnseccaswen 256, 491 6; 9; 1 | _| Sere = 14 
Pueblo.........- 43,050) et ee Bacal eee 3 aeeee vue Ais, 
re || EA: Seat leaemnd | | Se SU a ERE 
Connecticut: | | 
Dp ndcentadaneceus 143, 555 |) Ca 2 ae ae ee ee 4 7 
ES sinitcnncamiecidion 138, 035 —) #650 eae. SSS Bae Seas = > oe 
Manchester (town) ......... 18.370 | | et wets: Satiss REE RETF ee ee cage 
Milford (town).............. 10, 198 eee coated eee Re Rie {BEBE Sea bison 
New Britain................ 59, 314 | er) sorte pes: Bead i MERE wore ‘oii 
New Haven................. 162, 537 %) 2 ]...... wis Je--+e- | ee on 
MOW LORGOR...6000.cccccess 25,688 ae EP Ce i. Ear — 2 1 
Eh iictbtinwns etibad 27,748 * See Ba ae Vee ee we. 1 
0 eae 91,715 20 | }) ae 1 1 |) ee Dinnenee 
District of Columbia: H | | 
Washington................. 437, 571 | 
SE ere 18,749 
OR. POSSE. ... cc ccccccse 14, 237 
, eae ey 51,603 
Georgia: 
ee 11,555 
RE ES: 200, 616 
PS eee 52,548 | 
Brunswick 14, 413 | 
Sr ee 52, 995 
iteiies cecnanudstiecned _* 
Savannah &3, 252 
RRR NR eRe 10,783 
Idaho: 
ES ee ce 21,393 
Hlinois: 
Se eee 24,682 
ae 36, 397 
Bloomington................ 28,725 
CSE 11, 424 1] 
SE Sicha cts dernaeeebacind 2,701, 705 : 
icer 44,995 | 
66, 767 _ ) 2S See See eS ae ar Ree 
27, 454 5 > Eetidinseibencua  RRSnae _| ee Damiana 1 
10,788 |........ CS Segue? Seeeiny eaten: GIT tapee: at Ras 
19, 669 | )} a 1 | BERS SEE. A 1 | 1 
23, 834 | pee Dae: a TA CH See tae See 
15,713 eit ce, SI SOAS ROOK SAE AL i i 
16, 026 , PRRe dancs aes FW, BALA Siem | Eeihecs 
13, 050 2) MARGE Sciois. SERRE, Satay MEI a Sees see 
39, 858 RRS sae | Sein ieee: I. 2 | eet 
35,978 2, Mid ee BRR eres cae enced _ Nee 
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Scarlet Tuber- 


Diphtheria.| Measles. fever eulesis 





City. 





Cases. 
Deaths 
Cases 
Deaths 
Cases. 

| Deaths 

Cases 
Deaths 











Illinois—Continued. | 
Ere 35,177 
TN 9's: nike atau ead 65,651 
TN -cancovewsenaacie | 59, 183 

Indiana: 

PD iddocavienebsnues 29, 767 











Huntington 
SR RITRESH | 314,194 
SERRATE 30, 057 
SSE 22, 485 
BMIUNR, 6 occoscccevecees 21,626 
Michigan City............... 19, 457 
niclnnatadithdaiians: 36, 524 





ee | | 
i thegaxinebidinden 





a cidcndimbbabewkaans 





Louisiana: 
DT SE, cutccnnteaconse 


Sanford (town).............. 
.. _. eee 
Maryland: 

ES eer 
EERSTE 
TTT oa 

Massachusetts: 
Amesbury (town)........... 
Arlington (town)............ 
SE ikinnécndtsudeesces 

















OO ae er 11.148 | endear Lombecd i | RI I D Rpesese 
Ec c concvesctcoosacess ' 10, 792 | ae ee een See See ee See Meee e 
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City. 











Massachusetts—Continued. 


Easthampton 
ss ER SS nome 
I i iudeaiiedaeamagndinte 
| aan 
SRE: 
an abstdcccuseeshenen 
i “a 
SILL aceinnsicionyanwoeieien 
EE in bwiinddineconnibaeiael 
Sarees wed 
Leominster 








te et rs 
SESE 
North Adams........... 
Northampton........... wd 
SS 
| ESE ER 
_ 7 eae 
_ =e 
ET eee 
Ns 5 cudbncandecnndad 






Se 
, SG ee 


LET 


West Springfield ..... eenawen 
Westfield eae 
PE eictitcesestenvstes 
nt Gigd biewmeianbens 


Michigan: 


Alpena hen deeencsesicouseocs 
[| ee 


a 
in cncccsuccsoews 


Jackson 





OO E—=EEe | 


ee 
|e 


Minnesota: | 
Rim cpcdtedneinstiewedn 


Cd incncmiwacmnmeaiddwn 
cone rdusnewwdien 
| Ee cennowns 
= eer 


Missouri: 


Cape Girardeau. ...........- 
ES 
Des PO escnecccssecccocse 
RE ae 
ae, rer 


Montana: 


ee 
| CRE, PROS 
3, 
0 =e 


59160°—23——4 





234, 698 


10, 252 
324,410 
77,939 
772, 897 
39, 631 


11,668 
15, 190 
24,121 
12, 037 
12, 668 
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City. 


Nebraska: 


Lincoln 
OMG... .cccccccecccccccces 


New Hampshire: | 


New Jersey: | 


Concord 


Keene... ...ccccccccccccceces 
Asbury Park 
Atlantie City 
Bayonne 
Bloomfield. ..........e-eee- | 
Clifton 
Elizabeth 
Englewood 
Garfield 
Hoboken 
Faraey ClY.....cccccccccceeel 
RGOGRG. . ccvcsesccccesocseee 


PE ccccwewdcecceceewses 
QURMEB.. cccccncccccceccccese 
PEE Peccccccscossensissecés | 
Paterson 
Perth Amboy 


Phillipsburg. 
Plainfield 
Trenton 
Union (town) 


West Hoboken 
WES BIW Bele cccccccccces 
West Orange 


New Mexico: 


Albuquerque...............- 


New York: 


BIBGRG .. - cccccccccccssecccee 
Amsterdam 
7 Se 
Cohoes 


BE. Ws ceeacccasnceseous 
Newburgh | 
Niagara Falls 
North Tonawanda 
GINRn cn cccccccsosoosecesces 
Pi incececesseeneces end 
Poughkeepsie 
Rochester 
Pdncahesdsesneetevesses 
Saratoga Springs 
Schenectady 
SYTACUSS... ..ccccccccccccces 
Ee cv ntevesenccces 


North Carolina: 


SPUN, a.cccecdeccovcescses 
GS iccccsccccsecesess 
Raleigh 
Rocky Mount 
Li, Seer 
Winston-Salem 


North Dakota: 


Fargo 


Akron 
AamtadUlt. ... .cccccccesevss ° 


1 Pulmonary only. 


Popula- 
tion Jan. 
1, 1920. 


21, 961 
14, 010 


208, 435 


22, 082 
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| 
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from 
all 
causes. 
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1 | reas Neda 
14 |....-- RE Recaceel 
| ae as) co 

| | 
eae oe | 

YS iagunisconseiecened 
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6 |; Se ee eee E cnstnes = A 
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@ lnswcus eee eee cee ore oe 2 1 

4 y eae LSRReT ages: SESee IY Se 1 
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ese ee See SE EE Shee Pe | 
| RSE Sten Re Se See ore eee oc 
Seer SSR Se: a GE Re BC ; 
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O hiccvcalecscashe<cess Seer Seer! Seen 2 1 
ae "| eee aR See Re, | Pee > — 
15 | em Sete a TS ee Tes 

100 4 1 B Bicosat | Ree 21 | 6 
“SSE er | eS Y Ren. \ See 

17 | | Re ROR eee ate s 

OD Rcsiesaivdienancekckenae ) Ree OE ee 

as: ae ee Ue: Ce Kone e * See 
Sees Ole RRR BEER AR AEE SENS A 

| SEs | eee | eee 2] 2 

"'y SRS SEN TR ee, AP GRR 2] ee 
1,058 82 4 tS are vat | 1 92 
10 ) ee Ce eee See Race 

| PURSE Rees Sie Eee 2 RS eRe pete 

| a Se Widens | ae ara 1 

| es Sen ere eee D Lcoccghksedeciascuce 

fe lL chatdcedebolacedeubecesebenend R hoecsse —- 

| ee es RE See oe 2 1 

53 2 2 RA AA yg ieee 10 6 
Sa ew RE Te ee 

2 RE OR FRE:  RRI Re! Sree Reeth, 

17 4 1 SRE 7 Se SEY 1 

48 3 ee | ee DP ciendobe 5 3 

| ee ae Bi... cidscsseclicchinbbeheaeieson ; 

4 Oy See ee pec! Sete Mase Leer ce a é 

13 7] NN SRR Ree _] erm iy: cai 

Yee Sia Ee RRR See Sheet See ee 

2 6 Ge ae ee eS De cae 

* | ett eae gael | DR TRO EER Nes sain 

13 Dbadesd SS SSeS ‘| 2 
"SS See " aoe = ee on ” 
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: a ‘iit | Searlet Tuber- 
Total | Diphtheria.| Measles. | fever euhenia. 
Popula- | deaths | Se as ell 
City. tion Jan. | from ‘ ‘a : ee 
1, 1920. all | . Z , Zi. 2 : 2 
. n n a | nm | 
cuss| Fi 3isi2/8i31281¢% 
s* = s nis a | z 
— ! ——— eer = 
Ohio—Continued. 
IL... ssnancessepnewe 18, S11 | REE Seer Meeeees, Serres 4 ee ee ee 
EES 10, 425 3 DD Ritiicaed oxcantenoien | eas | eee 
a 13, 104 fe IP SE AREER SS Spree Dae 
| a SE 87, 091 17 "| eee y tee ee Bene | 3 eM 
SS ae es 15, S31 Ot ccnusbtt deen iuacae eensae anes cebsobetbeneeseunde 
ES Se , 247 5 
ss See 
Cleveland Heights. . 
SDs cccosnsens 
See 
East Cleveland.............. 
East Youngstown........... 
DE ecéuaccaqssrnscsben 
Freemont 
Hamilton 
ict wiktiphnetinws need 
Lancaster 7 
J ee 32 
il co leiainssiceslinadheractiiie 295 
Mansfield 27, 82 6 
Martins Ferry 11, 634 | | PRRRE Babee NEED ee alec ae RE SEE 
Middletown 23, 594 | RRR ENE, CORN SERA AGS Cee | 3 | 2 
ae: 26,718 DT ann eabhnedathivaineladataitenssbelicanend nice 
GE ciichivibentueaiiednn 13, 080 | DE ASE PS SE BEE bes ee ae 
ER 24, 966 | 3 iy REP: Meee Seehe | a 1 | 1 
eee 15, 044 icnteclburapelsicnednsdwasleckanetaainat eer 
I ai lpia dak ce iccniiilegpacaiie 10, 305 EE FEE ARM REPES HE RESE yar EE, PERE 
ES | 22, 897 | , | Ee ee eee, See Sree See EERE ee 
NE ccc iinaaén eines 60, 840 | _; SS aes YEE EN Re RY 1 
BOROIIVERID. .ccccccccccesess 28, 508 | SS eS Ree SE Se i} rr 
| “ee aaRRRRDReE | 243, 164 | 61! i 3 7h Ree +) 5 3 
Nk ccncemamaonied 132, 358 | 20 14 1 | |) ee ee 1 
i nstedssesnuupsaksn | 29, 569 | ll fr id mc Dirac ean FER 
Oklahoma: | 
Dea: hice lavas | 91, 295 | gerne: Eee ee Sipe Seen tm 5 eS ee ee 
epee: 72.075 |........ a | eee eee Re Re eo Ee ABS 
Oregon: 
OS eee 258, 288 | 41 | | | or 9 2 
Pennsylvania: | | 
Ras wi:nenraisniicanieiiediinen i ae ee Eee See ae Mee Ewen ene 
 ehicctbeshadudekienenabe Tt eee | RN RE ap Bea PE RN Bee 
See | _*, | See 4 BERR BRR Saale  * ae | ee 
SSS | ER Se ee Se See Ae Sacco 2) Saree 
| ER _k | ee ES RE SAS Seige SPER Nee: 
Connellsville... 222. o eto 2. _ {=a eee esa ea etme OPE SIH 
Ss dcanevaenenabapdene t |) ae _ SERRE ESPEN See, Sakae Sa Ta 
A a Ff ee , seer ee ee | re 
ee ee | _« | eae a Ee SR PRS SAE SE 
Eanes | vt {Seer _ 9 RES ER RE SP Bese ede ees 
Harrisburg.................- Tt Ytaane meseml eee | ae SRS ae 
Ras fg See fe Se ae i 7 See 
i iciccseassddasebess DRED Nonnawess D lisaichiacdavnionsies DF iith niga we aidion wien 
McKeesport...............+. DF cc enccabecccantetnssehicnvnslersoselessoneieunsed ey eee 
Nt tliat actin cietrens | 4 |) SS | ae Se eee ae eee 
Mount Carmel.............. | | ee ee ee Per pee eens eee B fecccas 
New Kensington............! A {=e Ae Sa Sees Semen ace See 
ES Sea | ) {eae eek ee Daman fe See eee 
Di ssdcnuadancoe genie | IE ircvczbnainisaddtiegeskteraseblewensts 4 ee ee | eee 
I ais ccnittloeadabans 1,823,779 | 418 ee «  locviecs if Ree 77 | 35 
PS 588, 343 | 142 20 3 | ew 6 BS lagetae 13 
Res | SA | ere | ERE es See, Sees Se ea 
Punxsutawney............./ fF a ee ee! Ree neseee perenne | een eres ae 
PRs cc sccccccencessseenl BIE FO Psccnncanheaseschasseselecesccloaceseiedssccfoceses | re 
Shi dconcahemenaiicniedene | >, ee Sees See Seen eee ee Se 
SE PRE IR ES EE ee oe Pe ne Boe 
ESAS St GP lctasewes a eS SS ee ee Mem 
INR 6. secedece dae | ft _ —- Re ES EE) I Bees a ee 
2, eee 5 SA OFS SR Cae AS. Se — SD See 
Rhode Island: 
TR oc cissncccspercsecens 29, 407 | fe 3 eee ee ee nec ere eee 1 
Cumberland (town)......... 10, 077 4 Re OES I REE! SSK Meee ere 
East Providence (town)..... ky RR SAP Ree Sees | ee Se eee 
Ne ivanténisecdocteses | 30, 255 | EE EE ES LE NE eas PEE ee 
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City. 





Rhode Island—Continued. 
OS LAE TEEIIE | 


South Carolina: 
CO Se eee 
Se 
OED 6.6.6 Séncctescerees | 

Tennessee: | 
CO SS eee 
DN ¢cticacandancanees 

Texas: 


NN +6 attiewekandesseeane | 


Salt Lake City. .............] 
Vermont: 
SE ee 
Virginia: | 
Alexandria | 


a ee | 
Petersburg 
TN timesineveeedeewes 
ey } 
Washington: } 
Bellingham. .............- ee 
Sl inditisdweedeadeienuecs 
DM cinbntwmresnsaddectend 
ene 
Pi ninaéededackdwdeteue | 
. ... ees 
West Virginia: 
0 
DE sntiedcesensasend | 
ER | 
0 SR ee 
CSS 
NS + necopesavesene 


eee 


SR oescnsaccaveeossrel 
ae: 
DP bbhbdnesdseucwandis 
BNEcccscscccccccescccess | 


IL, 6usecksiandendadie | 
SUNN « 6s cc cccccceveseuscs | 
Reb anacccusscnneassene 


\ 


Total 
Popula- | deaths 
tion Jan. from 
i, 1920. all 
causes 


10, 303 
118, 110 | 


| 
2,779 | 


18, 060 
10, 688 
30,070 
115,777 
31,012 
171, 667 
50,842 


25, 585 
27,644 


315, 312 | 


104, 437 
96, 965 
12, 637 


12, 127 
20, 050 
56, 208 


19, 561 
21, 234 
20, 906 
23,427 
31,017 
18, 293 
40,472 
38, 378 
17, 563 
13, 610 
« 457, 147 
33, 162 
58, 598 
20,955 | 
39, 671 
18, 661 
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Diphthe ia Measles. | fever. | culosis. 
a wary: a eo. 
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| eee Ti Se PRE ae... ASABE. 4 
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| SE RS ree eer! 6 2 
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4 ESS eS Pe Ee 7 3 
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, a te PU: ce ae i 
| P mt 
| 
De Ran Rye es eee See See i 
S ade “Ria [eer thos -orens 
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ee Meer | | a =a | ES 
cea ie | eee § See 3 1 
) ee | | ee SERSE EAN | i 
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Se S, SE EPR RS CEESE Hee 
gee RRS | See | eee ‘ 
4 oe | Se Sere Sees e 
{a | 3 ee | RE TE ee m 
ye ERB eT AE SS ME ‘ 
| = ihe See RE. 2 
ee SER ee | tee | Ree Bes AO 
PRRAL HBESs TERS Seciri 3 Ries arise ee 
a ee ee eee Sear 2 
See SG SAR GES Sore ae A . 
| ee Re Re RN Wis Hea Sree ‘ 
| ae A TT Eg Cet Sains 2 
sa patotiaadedial ea Tee SLincecd ws 2 
| Reo 
ts Solana ee, See ee ee ey hare 
FREE OER |rveegelereeee 1 saseesfestens|ensene 
qeansece aon Tel segs: | een Cee é 
_, SSS i Sees ry BRRSRRE GARRARD “Sener 
ss ieaiieasennit EEE Ree [en eee eee 
ae ‘(ae |) RRR EE ee Bee K 
|) Bee ee oe BD bi.ncconiendnabaons © 
D  panaee Tee, (Sees | Ser See = - 
| == Ss See eee eee oe ee 
_ Cee | ee 10 1 11 | 8 
ea ea eee Be a 
DP ikccoded [ae eee 7 = ee a e 
SeeeN (ee Se eer EE |) RR ee Oa 
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FOREIGN AND INSULAR. 


BRAZIL. 


Influenza — Mortality from Certain Diseases—Porto Alegre. 


According to information received under date of July 30, 1923, 
epidemic influenza in mild form was prevalent at Porto Alegre and 
in vicinity, State of Sao Paulo, Brazil, during the first quarter of the 
year 1923. 

During the same period, mortality from certain diseases was reported 
at Porto Alegre as follows: Diphtheria, 4 deaths; epidemic cerebro- 
spinal meningitis, 11 deaths; measles, 1 death; plague, 19 deaths; 
tuberculosis, 15 deaths ; typhoid fever, 2 deaths. Population, 210,000. 


CHILE. 
Influenza— Smallpox— Typhus Fever— Valparaiso. 


Under date of July 31, 1923, influenza in epidemic form was 
reported present in the district of Valparaiso. 

During the week ended July 28, 1923, smallpox and typhus fever 
were reported at Valparaiso as follows: Smallpox, 10 deaths, with 
25 cases in lazaretto; typhus fever, 4 deaths, with 45 cases in lazaretto. 


CHINA. 
Cholera— Shanghai. 


Under date of August 28, 1923, cholera was reported moderately 
prevalent at Shanghai, China. 


COLOMBIA, 
Yellow Fever— Bucaramanga, Department of Santander. 


Yellow fever was reported present at Bucaramanga, Department 
of Santander, Colombia, during the two weeks ended July 29, 1923. 
The first appearance of the disease at Bucaramanga was noted March 
12, 1923." 


1 Public Health Reports, Mar. 23, 1923, p. 650, and subsequent issues. 
(2105) 
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CUBA. 
Communicable Diseases -Habana— Provinces. 


Communicable diseases have been notified in Cuba as follows: 
































Habana. 
l 
| Aug. 11-20, 1923. Remain- 
caeaed ing under 
Disease. | treatment 
New | iain Aug. 20, 
cnees. Deaths. 1993.” 
SE cad pcccncnvecceunacescoecadensetecsbidsdctost ansaesbasoentnces it cmakicicats 2 
EDs: cocnccdectecnenckecdsebnnaccssoccesiesuvensanseemaesbenebesen 2 1 1 
BI «to cwevnns0n90d00sedeesn0kesd 05d6bsorenbenanenetennedagnegstieenccele abepeaggaieegeenes 112 
ics: stidabeutheakiud teenies cibenghesesebednenhaeubsbeesiseacdeaens | |) eer 250 
i: ipphacsacetiddhndnndecbetdssdesdedescanddbandseedeobepaweseenss  ) Ee Seeman 
IEE COUUE ncn cessnccutccisacecagesdcnncahedsscedsbnnsdecstesessuns © lixchetiiund 3 
Scarlet fever......... etd sdaebecimbsiabehs tteddbaskdcheavhhbbeetabvssnndesnsidadaabbeiand 1 
TIP BOVE «20 ccccccccccccccccccccccccccocescccescccvesesovcseossesees | 10 1 | 345 
1 From abroad, 1. 2 Froin the interior, 21. 3 From the interior, 24. 
Provinces—July 1-10, 1923. 
ee. — | ee [ 2 3 é we 
~~ Para- j 
iiaeiities Chicken Diph- | “a=; = ; 5 Scarlet | Typhoid 
Province. pox. | theria. | Malaria. | Measles. — fever. fever. 
- 
2 —— ee nd ¥ 
Camaguey eee Sonar 1 
Habana 62 | 2 l 1 20 
ES a Ce a ee Se MeN, Ne Ne ear! 10 
ctddpededcunennedeees wee | | ee: Sees, ane Smee 26 
PO MD MI: cccnevcedcnuocdes TIS Se TIERS ES Seria | SEE SRR ee 
Eres PELE ERAT, i siateablleed Rite decinabees _) See 14 
i tscnheatinsonmeass | 2 3 | 160 | 2 8 1 71 
Ce ree | | ae | 
CZECHOSLOVAKIA. 


Communicable Diseases — April-June, 1923. 


During the three month period ended June 30, 1923, communicable 
diseases were reported in Czechoslovakia as follows: 









, rw Provinces reporting the greatest 

wiseasn. | Cases, Deaths. number of cases and deaths. 
a serependnelicaneecielppniiinineapinal 
Cerebrospinal meningitis. . .....cccccccccccccceses } 63 18 | Bohemia; cases, 26; deaths, 12. 
Ed <tcdcnvasecseneedereenectocssececonsss 725 | 53 | Bohemia; cases, 350; deaths, 21 
DE obdbtasedessudsdbuasnsdessecesssectesseses 5 See ae Russinia; cases, 27. 
EI RN oe 1,891 | 182 Bohemia; cases, 652; deaths, 53. 
i icdcibidsbeeadnetunessetudsenenbansenes 16 | 4 | Bohemia; cases, 15; deaths, 4. 
dna kinks deci bienkebeeseanetweéawaaaaied S|) re Slovakia; cases, 782. 
ES ESSE RPE Tere 836 96 | Bohemia; cases, 262; deaths, 47. 
i a. 6s ccenncwcneuesévetbousenevcicevese 132 4 | Russinia; cases, 98; deaths, 1. 

} i 


1 Paratyphoid A, 1 case; paratyphoid B, 20 cases; occurring in Province of Bohemia. 
Other Diseases —Anthrax— Dysentery — Rabies — April-June, 1923. 
During the period under report, 12 cases of anthrax, of which 
4 cases occurred in the Province of Bohemia; 122 cases of dysentery 
with 5 deaths, of which 65 cases with 4 deaths occurred in the Prov- 
ince of Bohemia; and 8 fatal cases of rabies, of which 5 occurred in 
Bohemia, were reported in Czechoslovakia. 
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EGYPT. 
Status of Plague. 


During the week ended July 29, 1923, 47 cases of plague were 
reported in Egypt, as compared with 21 cases reported during the 
preceding week. Of these, two cases occurred at Port Said, the 
remaining 45 cases being distributed in four districts, with the great- 
est prevalence in the district of Touk, with 41 cases, of which 40 
occurred in one locality. From January 1 to August 2, 1923, a 
total of 1,279 cases with 630 deaths was reported. 


ESTHONIA. 
Communicable Diseases — June, 1923. 


During the month of June, 1923, communicable diseases were 
reported in the Republic of Esthonia as foliows: 











June, 1923. 
Disease. Cases. Remarks. 
I ccictvenesapacscndstsnes 16 
eer 228 
aaa ae 26 
i 4 
l,l eS 97 
2 eer 26 | Paratyphus fever, two cases. Recurrent typhus, one case. 








GUADELOUPE (WEST INDIES). 
Smallpox (Reported as Alastrim). 

Under date of August 4, 1923, smallpox (reported as alastrim) 
was stated to be present in epidemic form in the island of Guade- 
loupe. About 3,000 cases were stated to be present at Pointe a 
Pitre. Along the coast from Basse Terre to Pointe 4 Pitre small- 
pox was reported present in small villages and was also reported 
present in the back country. 

HAWAII. 
Plague-Infected Rats -Hamakua —Honokaa. 

The finding of plague-infected rats has been reported in Hawaii as 
follows: August 2, 1923, one plague rat trapped on the Hamakua 
Mill Co. plantation; July 30, 1923, two plague-infected rats reported, 
one trapped, one found dead, the infection in one instance being at 
the Honokaa Sugar Co. mill, and in the other at the village of Honokaa. 


JAMAICA. 
Smallpox (Reported as Alastrim). 


During the two weeks ended August 4, 1923, 46 new cases of small- 
pox (alastrim) were reported in the island of Jamaica. Of these, 
seven cases occurred in the parish of Kingston. 
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Typhoid Fever—Kingsten and Vicinity. 


During the same period there were reported at Kingston four cases 
of typhoid fever, occurring during the week ended August 4, and in 
the surrounding country, 42 cases. 

MEXICO. 
Plague-Infected Rat—Tampico Suburb. 


The finding of a plague-infected rat was reported at Dona Cecelia, 
a suburb of Tampieo, August 8, 1923, making a total of five plague- 
infected rats found at Tampico since January 1, 1923. 
POLAND. 
Communicable Diseases -May 13-26, 1923. 


During the period May 13 to 26, 1923, communicable diseases were 
reported in Poland as follows: 


May 13-19, 1923. 





























| Districts with 
Disease. Cases. Deaths. | greatest number 
| of deaths. 
i 
a ne ee a es 
| 
CEE TRTIIUNIIN, occ cc cctsccccccensecsencescessecasecece 10 | 6 | Lodz. 
PRRPMIUERs 3 ce scesedccccccccsccccsccoccépepeccccsessossocescesese 44 | 1 | Posen. 
i vibbckewendidhadengne6p GatiebeesaGnnsecabdghiceninannce 30 3 | Stanislawow. 
Se EUs c0cacccccencecetcqughidaddetehsdbasepemescesennted 15P | 16 | 0. 
IN: inn Sida ehi uesanubands bamdatbaanataeblibbbeeeten siebil 453 | 14 | Lwow. 
I Bns6000teeenecesseusnscneenkhesiertsnetiennnennnemnes 181 225 Do 
NE NOU occ dindcinbeusednvetnsenedasenieneesécéeseesuseccece 211 | 14 | Lodz 
GL doin cnidinachihecaccbaspnnmidedetiakan aebbennes 315 | 35 | Lwov 
LT ETON te. Do. 
NNT iets ak oes ch ceie AS eee Cec ak Demers 106 | 8 | Warsaw. 
i ' 
May 20-26, 1923. 
Cerebrospinal meningitis........ iebeddseiupensiibbexasensmede 10 6 | Lodz. 
th thkecndnte cavusbbewedesnecendeaswesdncesgaeeeneesca 49 7 | Stanislawow. 
ENE GhGadbEsews- LO6UsEedeRceunadsncstneséueceincesousend 15 1 | Do. 
BENS ONPG cvccsescsccesoeescvossesconse secaurervensoamaseuste 228 29 | Tarnopol. 
inch pseekddnbneedoheeedeuthneseens weds whe eeaaibereeesik 497 | 7 | Lwow. 
iidkntcncctachesueauerbabidusdetecsnetesgsseseiuavars 178 215 Do. 
is cnrnanctse akaenhe Shabakewangikacedenbenenmionnn 154 | 8 | Lodz. 
Io bihasadnuvhihiinioddvnccatieunecnscbucaswnedcinn 270 | 15 | Wilno. 
no ockcndihedddadntseleennscencnnuudubin 22 1 | Do. 
I a:ib- bi :0ssnckdemmaitinee ges bibibindng ncicicsnibien davai aan | 46 | 4) Lwow. 
| | 








Dysentery —May 13-26, 1923. 


During the period May 13 to 26, 1923, 52 cases of dysentery were 
reported in Poland, occurring in the two districts. 


TUNIS. 
Typhoid Fever—Bizerta. 


Six cases of typhoid fever were present at Bizerta, Tunis, during 
the 10-day period ended July 20, 1923. 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER. 


The reports contained in the following tables must not be considered as complete or final as regards 
either the list of countries included or the figures for the particular countries for which reports are given. 


Reports Received During Week Ended September 7, 1923.! 


























CHOLERA. 
Place. Date. | Cases. | Deaths. Remarks. 
China: 
ee RE TE, 6 sdikedciadteascineonkaeaxers Reported — rately prevalent. 
nt ES a OEE, ene June 17-23, 1923: Cases, 3,052; 
Ser | Be eee _ | ey deaths, "330, 
Cra July 8-14. ......... 42 28 
ener Seer eee a 2 1 
PLAGUE. 
Brazil: 
oS eee L agalaninhaonatdmeleaeeeeewen ae eupaiannieced | Jan. 1-Mar. 31, 1923: Deaths, 19. 
Ceylon: | 
0 eee ere PE OIE. cccasnines 7 3 | Plague rats, 4. 
China: | | 
ee a a ee 1 | 
Minit achagasesankanneceneestnknsastdineesndniela sane . ea | Jan. 1-Aug. 2, 1923: 
bity— | | deaths, 630. July 23: 
sc. cencwavevcen July 23-29......... BD laxaminwnss | Cases, 47; urban, 2; districts, 
| $5 occurring in 4 districts; great- 
Hawaii: est number in one district, 41. 
Eh tnamandeeneisiebdeeccnnnminiaeetes eee Serer.) | Aug. 2, 1923: One pisgue rat at 
| | |} liamakua Miil Co. plantation. 
a ee TE eS Mey ee | July 39, 1923: Two plague rats; 
} Honokaa Sugar Co. mill and 
Honokaa village. 
iil tdi hints tn Eek anion oi dia elena ie winder aliaea an a aid Jae June 17-23, 1923: Cases, 238; 
eee OTe 4, ae L 1 | deaths, 173. 
 _ rerererre July 15-21......... 14 13 | 
Madras Presidency.........!... cee 67 | 33 
PE Ricwnkeraencctaccaws Cg —eEEa 2 37 | 
Mexico 
EL a EEE: REE RR, Ser | Aug. 8, 1923: At Dona Cecelia, a 
suburb of Tampico, one plague- 
infected rat found. From Jan. 
| 1 to Aug. 8, 1923, plague-infect- 
ed rats found, 5. 
SMALLPOX, 
; | 
Arabia: 
y. bbchieandbewkadeieens July 22-28......... | See 
Brazil: 
INS ta tvcin dRidiie bench daibiannirah usa eamienaients Jan. 1-Mar. 31, 1923: Present, 
with some mortality. 
Chile: | 
Se BPP acassialeacsenex 10 July 30: 25 cases in lazaretto. 
China | 
ND 2 SR ee S ccisiaicienle Present. 
Cc hungking EL Ee |g TS SORREEA Sree Present. Stated to be endemic. 
EEE eR Gs AES April-June, 1923: Cases, 16; 
| deaths, 4 
Provinee— | | 
en Jan. 1-Mar. 31..... 15 4 
aR reer Dibucuniinnes 
Guadeloupe (West Indies)... .. SR ee! Se Present A a +, - idemic form. (Re- 
porte astrim. 
Pointe & Pitre... niniaiiardlabiaicmst Se IE Gi acl cctndcakinacecnsus ster 1 ‘fen i 2.000 to 3,000 
Cases. 
eh iannnnnnenininecksielee gg 3 . Se See ore June 10-23, 1923: Cases, 1,872; 
} deaths, 625. 
ee 2 2 eee ll Ss 
OS SEER . 2. ee 6 6 
ss Sea Ee . 2. ee © titaveniseae 
i EES OE ichbpscantdns 2 2 
OER PARES gS eee 4 
EEE OR AC: Kee ERS ene July 22-Aug. 4, 1923: Cases, 46. 
SESE July 22-Aug. 4.... fh SR ereee Parish. 
Mexico: 
sc tiintsnasinnmeeie f° ee, eee 1 
Pe inddcanishhithanaiatendinans wigiudeanvabbaniconsaies LSS {May 13-26, 1923: Cases, 950; 
| j | | deaths, 21 


1 From medical officers of the Public Health Service, American consuls, and other sources. 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
FEVER—Continued. 
Reports Received During Week Ended September 7, 1923—Continued. 
SMALLPOX— Continued. 






































| | 
Place. Date. | Cases. Deaths. | Remarks. 
| . 
Spain: | 
ih <tiueitacwankbunete ee ee 1 
ere. July 28-Aug. 4 © lescskecaas 
Union of South Africa: | | 
Cape Province. ............ EE Sapo eee Secon | Outbreaks. 
ea 7 Se REE Sees: Do. 
East London........... July &14.......... D htenssad es 
Orange Free State.......... LS ARS ee Do. 
_ a eee SS ees ree Do. 
EE Se ES FETS CRT See | July 1-7, 1923: Cases, 8; deaths, 1. 
Province— | 
Bosnia-Herzegovina....| July 1-7........... _y erreres 
Croatia-Slavonia. ......]..... ore 4 1} 
Pe iccancnnstesecesadipancs ___EERERRER RGAE 2 1| 
Belerade........... _ }) See ee 1 
, eee / GS - erren | 
TYPHUS FEVER. 
Chile: 
TET July 22-28......... es 4 | July 30: 45 cases in lazaretto. 
COE ns co cccccccsccnss Joccccccccseoccsvoecels eugeetelbecéeeosee Apr. 1-June 30, 1923: Cases, 132; 
Province— | deaths, 4. \ © vrs A, 1; 
a. «an tineaaiitil Apr. 1-June 30.... © hcscsoewes paratyphoid B, 
Sa Se biiieonsncesn Ft hietaveneed | 
NS cocscveccneuce Sesion Gasrickamanen 9s 1 
as Se y  eereriar se 1 | 1 
Se Wiciddcntecase 23 2 
Batnemle.... cccccecccccsccccoscfoccccccccccccecscccofsece cconkesceceeses June 1-30, 1923: Recurrent ty- 
| phus, one case; paratyphus, 
Greece: | | j two cases. 
PID, coccnccstececsqesess OE Eee PD tnenbenaeee 
RE EEE gf Se |) eae 
Pr adcdeuecuusebdbasgdoaseabiskucequsutnhedousccateenenes S eeaeweeied May 13-26, 1923: Cases, 585; 
deaths, 50. Recurrent typhus: 
Union of South Africa: Cases, 51; deaths, 1. 
Cape Province. ............ PERG BE DBa cccnccvclatosscechecouseess Outbreaks. 
7 ee July 1-7 | 0. 
- | a eee re eT ee ee Sarees July 1-7, 1923: Cases, 4. 
Province— } | 
Bosnia-Herzegovina....| July 1-7........... of Jeccwcccees 
YELLOW FEV ER. 
suitinaieemnionmnemnarns SS ‘seen — ” 
Colombia: | 
Bucaramanga..........--.. GT FM vc ceckssleescededietcesbous Present. 
Sieiesis' Received from June 30 to peaeay 31, 1923.' 
CHOLERA, 
Place. | Date. Cases. | Deaths. Remarks. 
a |—_—— — - |—_—_—__—_ panaratnsetesiatetipiiieaet 
EE ea er ee ee | Apr. 15-June 16, 1923: Cases, 
PE ccvcetesudanetes ail | June 3-30.......... 34 23 15,445; deatis, 12,765, 
CE coccuccceucecencees May 6-June 30.... 371 300 
tb ncccesenceunscoesess June $-80.......... TT ticubeceiea 
eee D biveecsneat 
P< cnndddadodnnecaut May 13-June 30.... 18 15 
eer if” ) ° Ree 2 2 
errr See ee ee | Oct. 1-31, 1922: Cases, 92;deaths, 
City— 53. Preceding month: Cases: 
BR oc osiccccceccesess May 20-June 9....! 11 10 24; deaths, 14. October, 1921: 
Province— } Cascs, 100; deaths, 61. 
SG, np owectecinsscci SR Be nccstuess 68 | 39 | Preceding month: Cases, 2; 
| | | _ deaths, 1. 
indice cncctes Rs spieinil iesksssntvens 2| 1 | Preceding month: Cases, 3. 
Cochin-China........... Me ctid Peennesnsens 21 | 13 | Preceding month: Cases. 19; 
| | deaths, 13. 
ae arene pie Mend ighnnes |) | Preceding month: No cases. 


1 From medical officers ofthe } Public Health Service, American consuls, and other sources, 
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Reports Received from June 30 to August 31, 1923 
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FEVER—Continued. 


CHOLERA—Continued. 











Place. Date. | Cases. Deaths. 
Ir ee otamia): 
“Ven us Shelia epaen bination PE Micdbawonctsulicnscess as 
— Islands: | | 
.—™ i alata chtede daa ei June 10-16......... 2 | 1 | 

Province— 
eee May 17-23......... © Ditecaiuntied 
ares May 27 San: -| 1 1 
Se Sea 1 | 1 | 
er CS ae 1 1 
NS Serre May 6-June9..... 2 1 
DE iicctdeceeeean Mar. 25-31......... 1 | 1 
Pangasinan............ June 24-30......... 2 | 2 

AES: ee ARR eer pre a 
Siam: } 

ES oc ctcskanseesanes May 13-June 9 10 

PLAGUE. 
| 

Australia: 

SyGney «.......cccccccccess- FUNG Wn cccceceses 1 1 
Azores: 

St. Michael Island.......... May 6-26..........| 12 | 5 
British East Africa: 

Kenya— 
EERO PC OOe. June 10-16....... 7 2 1 
Tanganyika............ May 6-June 2..... 3 | 3 

ES RES ASS Se | SES 7 | 5 

Canary Islands: 
i Ee ccnnecdcdeneene S PED Pidtrtacccness i eee 
Ceylon: | | 

Ss 665 caccnndveussede | May 6-June 30... .| 18 | 19 

RE OL | 8 | 8 
China: | 

BE on vi cisaieecivessnenss May 13-June 25. ..|........ 10 
a ad een gl SO Sees 3 

| SS ar | May 27-June 23..../........ Seika haoee 
| Ea eera Te .. <>, re Gee Bs etiam 

| | SEs Apr. 29-June 30. 63 | 40 
a a Se LS ee 7} 4 

Manchuria— 
BR iidmincceciees eee 1 | 1 

Nan cacacivsceas ft") 2 er Geers | pa eked 
ES TES EET: gE ERS eee 

Ecuador: 

SRE: SE Oe FEE eee 
TARR IRE See dL a 2 2 

Santa Ana (Manabi)........ July 16-31......... 3 | 3 

| | 
Pinas ebtbnedbasodinneddactulescossbakestswnernaeshenskedss ee ets 
City— 
Alesandria............. Jan. 7-June 24..... 35 15 
_ ee oaly 1-88... 0000. ® hoteccneses 
SBE epmene Jan. 7-June 24. 24 | i2 
___ ea te er i ne 
Ee Mar. 2-June 15.... 12 7 
_ CERO Sa Sane TO-ER. 2.0 cc cces D tnavneateee 

Provinee— 
eee BN BER ccncccien ee 
SER ER 4, eH 
USES RY A _ _ See | eee 
Ss divedimedactichtious ss ac aietiadadtcs 5, eaebeeere 
Sas aber _ __ SEN 2 Disin arent 
TREE Sal ae RE 
GS Tatar RO iD Eddwodultieaes 
CERES: I ___ SEER 1 ee 
EET HEED tas: siesaeweus | en 


7 | May 1- 
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AND YELLOW 
—Continued. 


Remarks. 


Present. Port declared infected 
| since Aug. 6, 1923. 


Death - forei gn case from Ching- 
kang ina. 


| Jan. 1-May 15, 1923: Cases, 10, 


In one locality. 


Territory. 


*lague rats, 38, 


P) 
Plague rats, 2. 


Present. 
Reported as endemic. 


Station on Eastern Chinese 
way. Occuring in tarabagan 
(marmot) hunter. Bubonic. 

| Rode nt plague present. 


Rail- 





Do. 

May 16-June 2, 1923: Rats ex- 
amined, 18,8: found infected 
39. July 1-31, 1923: Rats 
examined, 9,500, found in- 

| feeted, 15. 

Jan. 1-June 21, ( s, 1,051; 
deaths, 5 1-29: Cases, 
345. Jan 24, 1923: 
Cases, I-Suly 26, 
19.3: Cas deaths, 619. 

May 1-29, | : Cases, M4. 


May 1-29, 1923: Cases, 13. 


29, 1923: Cases, 3. 


Deaths not reported. 
Do. 
Do. 
Do. 
Do. 
Do 
Do. 
Do. 
Do 
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‘CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 
FEVER—Continued. 


Reports Received from June 30 to August 31, 1923—Continued. 
PLAGUE—Continued. 














Remarks. 











| 
Place. | Date. | Cases. | Deaths. 
Hawaii: | . 
er er eee ST Snr 
TEGRORRG. «occ cecodsocscoece | Te a ne 
a Meee eM Ere ey Sumer. 
ca a conesesncecescue Apr. 29-June 30. 503 4il 
GI cc a ncccosscecsceses | May 6-June 9. 13 13 
Karac 4 Kavsctthobancheedsen May 13-June 30. 110 85 
bab aneherdwedonammeds July 1- I 23 20 
| May 13-June 30. . .| 254 141 
Do | July 1-14.......... 43 24 
PID, cnccedessddcrssoes | May 6-June 30. ...! 260 229 
i nenteccencteineinaat gg, , 34 26 
occ dccncececoncdtccchescecescsocdcunsonceiessccecebbscetinaee 
Province— 
ABRGER, occccvesesceses 3. eer 15 14) 
0 EE ee ee 75 75 | 
Cochin China.......... ‘oa Pt scacndaeesi DP hevecesens 
Iraq (Mesopotamia): | 
BOGERE . cc cccccccceccccesss May 1-31.......... 222 143 
Java: i 
East Java— | | 7 
a eee Apr. 1-June 23.... 488 488 
TREES APE: | June 17-23........ 1 1 
Soerakarta............. |onseeeeeeeeeeeerees Lentesceiseaswenses 
IIE. s ccncidpcnccccecues saperewecsnesedoies | pedndddaibedesesied 
Province— | 
Tananarive. ........... Apr. 1-June 15.... 56 53 
Tananarive. ....... | Apr. 16-June 1 5.2 20 20 
RR errere Prerrrrrr tr yt ae See 
PUNE RAUB. ccccccecscecses May 4......00---- 3 hccoccsess 
Mexico: 
TBOMPO...cccccsccescccs svelunestcseeeeneceesous foccacsssfecccesence 
Palestine: 
Dc iiedtnaaamaaeinnanditied June 19-July 16 10 1 
BORG cc ccc cc sccccccocesccesesece Lccneeuaxensuces$edvelsetccadaensesecenn 
Locality— 
PD. ccondavsaniebe May 16-June 3)....| 15 13 
DA cas dcaadpenkaee May 1-June 3). ...! 5 3 
ee ee May 16-June 3)... 3 2 
OO eee of Be Pires deceeen 3 1 
CRAGIB IO. c cccccescccees Mey 1-June 30. ... 9 2 
CRA + cncaumaensses May 1-15. ........- 2 1 
Huancabamba......... May 1 June 39..... 34 25 
RSE RE June 1-3)......... 2 | 2 
Lima (city). .......000- i ee 17 8 
ee se Seer ree q | 4 
PE cvcnecesdendss June 1-30......... 1 1 
ree May |I-June 30 11 3 
Es banekqoddasstsstneeud Pith usccnenaee | 2 | 3 
Ps vasebeddstetbedseseenntsWwecosctscenseeusansenrosseded enwaiaaad 
Siam: | 
Bangkok..... secnewevesuees Apr. 29-June 23. . 27 26 
ee p0nbeelatoeeeseséedbbesoeveuthesecedsbeabndentad 
| 
| | 
i irncapuskesewenet BE Diccancesecess 1 | 1 
| | 
BREED FOR Docc cscecécensslecsdcssssosuscesssce leecccece | secseceese 
PI:  macnctcenececcssvocnivaceyacesceceeasssanleetsnace losccccenss 
Straits Settlements: | 
0 ere May 6-June 30 6 | 8 
Syria } 
PINS 0 bedacccccoesevnsces May 12-June 20 3 Jeeeeeeeees | 


Plague-infected rats: Pohakea, 
May 23, 1923, 1 rat; vicinity of 
Pacstie Sugar Co. mill, June 2, 


July? 20, 1923: One plague rat. 
Apr. 29-June 16, 1923: Cases, 4,955; 
deaths, 3,783. 


Piague rats, 5. 


Oct. 1-31, 1922: Cases, 93; deaths, 
89. Preceding month: 70 cases: 
68 deaths. 

Preceding month, 15 deaths. 

Freceding month, 51 deaths. 

Preceding month, 4 cases, 2 
deaths. 


May 1-31, 
deaths, 471. 
May 16, 1923: Epidemic in five 
districts. 

Apr. 1-June 15, 1923: Cases, 74; 
deaths, 71. ’Bubonic, pneu- 
monic, septicemic. 


May 4-21, 1923: 2 cases. 


1923: Cases, 471; 


Apr. 15-21, 1923: 1 plague rat. 


Buboniec and septicemic. 
May |-June 3), 1923: Cases, 111; 
deaths, 68. 


Jan. 1-May 15, 1923: Few cases in 
Far East regions. 


Sporadic cases of plague reported 
yearly in localities vicinity of 
stations Matsievskaya and Bor- 
zia, Transbaikal Railway. 

Village in zone of endemic tara- 
bagan (marmot) plague, Trans- 
baikal Region. 

Station on Transbaikal Railway. 
Marmot plague during recent 
years. 

Do. 

















C) 


Cr 


Cz 
Ec 


Eg 
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CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW 


FEVER—Continued, 


Reports Received from June 30 to August 31, 1923—Continued. 





SMALLPOX, 
Place. Date. | Cases. | Deaths. Remarks. 
Algeria: 

Ri cecccvacecsnesnaees @ 4° ae © iimchondees 
Arabia: | | } 

PM ac cs kvtindscacsavedan Nay 27-June 2. ...]........ 2 

Wisektincdcascssckeehe | July 8-21..........] O. hewdususss 

Bolivia: | 

Le Pad.......2.cscccccseees | Apr. 1-June 30. ...| 2 3 | 
Brazil: | | 

er May 6-June 16. ...} _ a SS 

I ea ad Lae 2 eee 
Rio de Janeiro. ............ May 13-June 23. ../ 10 2 

SERENA ee arse July 15-28......... Ri ddcivetus 
British East Africa: | 

Kenya— } | 

Ps nesses cncesee May 20-26......... _ Veer From vessel from Bombay. 

Tanganyike............ Apr. 29-June 9.... 3 a ee Territory. 
Uganda— 

a ee yp 8 eee ge ae 

Canada: 

Alberta— | | 

eee May 27-June 2.... Sn | Infection from Deer Lodge, Mont. 
British Columbia— | 

Co ee May 27-June 30... 33 1 

EE a es Suky 1-14.......... 5 1 

bo ee pe S| eee _}, eee } 

Manitoba— | 

eer June 3-30. . ....... D Disiihs wie seen 

_ eee July 1-Si.......... _5 DASA PRE | 

New Brunswick | } 

Kent County........... EE Po enanteniaie S Ticciit baoe 
th pac ctccectmenah Dnt 6500 g6e6bbdCbeeatnsnbeicclvciecccens June 1-30, 1923: Cases, 13. July 

I ins 6-0. 4 ote aoirtcalntee July 15-21... .0<... 4 ere 1-31, 1923: Cases, 14. 

i ntiicins titan’ June 24-30......... _ eae 

eae July 15-21......... _f Ceerete- sae 

Quebec— | | 

ere June 10-16......... B isneetanien Varioloid. 

Saskatchewan 

Se ST cwenswncwnens gd a D tesakatanns 

eee June 24-30......... 2 ee 

Ceylon: 

eee | May 6-June 2...... 23 | 1 
Chile: 

Eee May 22-June ll...|........ 3) June 1-30, 1923: Cases, 2. 

Es stn kcesdcakines May 7-June 23..... 6 121 | June 10-16, 1923: 29 cases report- 

ed from 2 districts. 

sé aintenniahasain naan fee a 

China: 

PE Ritakntnininnnnxncenee May 13-June 2...|........ 3 | June 19-25, 1923; Present. 

Dicenduinnghins-wesihineiid bee SE Eee | Present. 
=e May 14-20......... 7 ae 
ae . £,.  S eeeee eeeee Tesent and endemic. 

___ Se era £2 Se? iS tei 0. 
eee ce ee Ee Ae Do. 
ee Apr. 29-June 30... Os &2 

Se Siivnbntnnns ccquaeet GU Pr hedkesiaccns 6 | li 
Manchuris— 

SS ib kceendediiumid May 21-27......... | eee 

ini kcettnti initihindaince May 7-June 24..... | Sees 

__ ee Saat 8 . Soe | aa 

PES? May 13-20......... SB liunasvesne 
|” EC” de ne Ses: Present 

reat eh ants wate ch a ee Be Es Do. 

ES: May 2l-June3.... ip Deere Foreign. 

SEE Se ge 1 2, Cases, foreign; deaths, Chinese. 

Chosen ( Korea): 

a . ip = D liviedsakas 

Saas May I-June 30..... | eve 

Se ary ... da are 

CE ettinsthdedkinatandawat May I-June 30..... :2 13 
Cuba: 

Si anadnsbininnanivn ns I WOR iiniatsittcsenaed 2 From Preston. 
| SEARS SSS Sa ER en Cpe Jan.-Mar., 1923: Cases, 15. 
Ecuador: | ' 

Moe tn dods coc cckeus July 16-31......... | eS 

oe EE May 16-31......... R A esscesuas 
Egypt: | 

ee ene Mar. 12-May 6.....} 17 | 4 
SIRE lear Bk RS iil | ae Sea \ceeseseee! May 1-15, 1023: 1 case. 
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EVER—Continued. 
Reports Received from June 30 to August 31, 1923—Continued. 
SMALLPOX—Continued. 
Place. | Date. Cases. | Deaths. Remarks. 
Great Britain: 
Birmingham...........- e.-| June 18-30......... | rere 
ESS PEED Boe ccacccccccufeecssestebeesevecese Present. 
ER | Juno 3-30.........- DP iicadeswens 
Gloucester. .........cccceees | FUMO BB. ccc cccccccfocesccccfoccccceecs 123 cases reported in hospital; 
| ME i cecdansense _ SER resent in rural districts. July 
5, 1923: Present. 
Nottingham. .............- | BNO Breistivess< D isacesests May 1-31, 1923: Cases, 211. 
Sa | July 8-14 ......... > aa 
Greece: } 
i cvencsestesebctesins ) , | ee 
N, «6 necccavasscuessens | Apr. 24-June 15.../........ 19 
DE vncenseninannede | Apr. 30-May 20... 2 2 
ic cctiecdkennnconsestse | July 15-21......... | See 
Bs. ccbnsconcesusnenssseetecdoqedesns+asshssngecebpevciqheunesiaegs Apr. 15-June 9, 1923: Cases, 
OS EEN: | Apr. 22-June 30... 298 141 914; deaths, 1,718. 
er | May 13-June 9.... 12 9 
_, ere {3 eae 4 4 
ee May 13-June 30... 24 s 
eae July 1-14.......... 3 1 
thitectseteceuneegee | May 13-June 23... 91 16 
7 Eee | July 8-14.......... 10 5 
i necacectasdentanees | May 6—June 30.... 125 67 
in dich anenninbeeebnts ft AE 16 5 
Indo-China: 
a ere | May 20-June 23.... 28 20 | Including 100 surrounding square 
Iraq (Mesopotamia): kilometers. 
_ _ Sear Apr. 1-May 31..... BD Loccscscese 
Italy: 
i ibnhttntedanedanenedads May 28-June 3.... D Bi cesesesns 
_ ree | July 2-15.......... ee 
a kT ee May 27-June 30, 1923: Cases, 226. 
skins widiceaneens May 27-June 30.... | eee July 1-7, 1923: Cases, 13. (Re- 
isntendiaseaeadeied gg eee 5 ED ported as alastrim.) 
Japan: | 
re May 28-June 10.... SD Iesansesens 
inwtéaucsivagens saduel GUE DB icccnetseees | 
Java: | 
East Java— 
Soerahaya.........0.-0- | Apr. 22-June 30. .. 187 22 
West Java— 
Ps ccxccecsconsess | May 5-June 8. .... 17 3 | Province. 
_ See June 30-July 7 —sif#........ 1 | City and Province. 
LEE ELE ICI EA I PETE SERRE En Apr. 1-May 31, 1923: Cases, 8. 
Mexico: 
Aquascalientes............. fe ee 1 
I ee ea aamed June 11-24......... sf eer 
SE July 22-Aug. 11...]........ 6 | June 1-30, 1923: Cases, 15; deaths, 
9 
IT si ccnasendeseves May 19-June 30. .. | Including municipalities in Fed- 
} eral district. 
ihctisionavidatmedia | July 1-21.......... BP Eintaksasan 
Palestine: 
Ph codiimedncctcddedbienee June 5-11.......... Bh ciccccces 
Persia: | 
CN i els ala abla a es 1 | District. 
PE etmekanctdeccesedns | Feb. 22-June-14...)........ 30 | 
_._SaSSite ae SERN ERE TASS SEAN Apr. 29-May 12, 1923: Cases, 15; 
Portugal: | | deaths, 4. 
Sv cnvccesnesccecciecs May 20-June 30. ..! 35 | 3 
NNO oe | July 1-28.......... 18 | 2) 
ER ES June 10-30......... 6 3 
_ Pps ae -. i. rere 5 4 July 8-28, 1923: Cases, 7; deaths, 2. 
Portuguese West Africa: 
Angola— 
0 EAR eeree ge AS ee Dc nln 2 | 
Rhodesia (British Africa): | 
Northern Rhodesia......... | May 8-14.......... | 2 8 
Southern Rhodesia......... | May 3-16.......... 4) 2 
Siam: 
PRs i dnonceecesisasess | Apr. 29-June 23... 79 | 43 | 
Sierra Leone: | 
ES ye s 32). S Lesweseses 
.. _ eee May 16-31......... B hidbarcesen In Sembehun district. 
Spain: | 
in évtnnenakakauson May 31-June 6. .../........ 1 
__ aaa | June 28-July 10. ..)........ 2 
VR cenewunstesecsvees | May 15-June 30... 44 2 
We ccccvcegucconceceses i July 1-23..... eocce 21 4 
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Reports Received from June 30 to August 31, 1923—Continued. 


SMALLPOX—Continued. 























| | 
Place. | Date. Cases. | Deaths. | Remarks. 
Switzerland: | 
Ss + bietdscetanicunsones May 27-June 30. .. O licceasmied 
iicninse veeseeneseee fo ee | Sas 
Si shiimsinwenéuaieliamnnt May 20-June 30... 4, RRA | 
_ eee he rr rr 
| Ser May 1-June7..... __ | eee | 
_ ane . 2. ee _) aes 
_ ERR PET May 20-June 23... bammicascs 
Wicibissrasiakakvakine Sully 16-61. 4... <5 5 Se Se 
Syria | 
Bc nnnscvesndceseesece July 15-21......... Oh stianuinet | 
eee May 15-June 11... 5 EAE 
Tunis: | 
Ec wanswcbsccnnncnees June 10-20. ... re 
_ | ae June 11-17. ....... J) Sree: 
_ ree June 26—July 1. | | Seer ae 
Turkey: } 
Constantinople. ............ May 13-June 26. ..!........ 45 
=e eee diated June 27-July 10. ..|........ 
re eee ee eee May 1-31, 1923: Cases, 33; deaths, 
} 1 (colored). 
Ce ID. 4g havin svecae cibeeexctandanccceinns ae eee | May 1-31, 1923: Cases, 32 (eol- 
| } orea). 
PS ere: ae tt a Ss, See | Outbreaks. 
Orange Free State.......... p< SE eS eee Se Do. 
SS SRE CREE Seer | May 1-31, 1923: 1 case. 
_, Eee Ye "ee er eee | Outbreaks. 
Yugoslavia: 
Serbia— | | 
SO Sees | June 10-16. ....... 1 1 | 
Zagreb..... baiueeebws June 24-30. .......! 3 eee: 
On vessels: | 
Ee | May 20-26...... Peet f ER SES. | At Mombasa, British East Africa. 
| Vessel arrived from Bombay 
Mar. 25, 1923. 
Fes as nntnnecvane aS er | ene Two cases in quarantine (re- 
| ported as alastrim). Vessel 
| left Victoria, B. C., Apr. 28, 
| 1923. Touched at Honolulu. 
i 
TYPHUS FEVER. 
— ae 
Algeria: 
Pe cccgncidsscetceeeuna May 1-June 30.... 66 19 
Argentina: 
Pc adnsedearadaunende gg eee Sere 3 | 
Bolivia: | 
ED PAB ic ccccccccsscccsces --| June 1-30.......... & [.ccccccece | 
Bulgaria: | 
PE Dcacosconsvesvssecconse | Apr. 22-June 23... ll 2 | Paratyphus, 2 cases, 2 deaths. 
Chile: 
CER ecscicsvtceceess May 22-June 18....].......- | 3 
pO es) eee © liccacncess | 
es oe cddas crbederes | May 7-June 23....]........ 26 | June 11, 1923: 34 cases in Salvador 
Bs sccesecccesasncbees i, 2... Se See 14 Hospital. 
China: 
Bi icecacesacnsneisned | May 28-June 24...| Be Beacnnconss 
ideniniaign cmonvauvansed July 16-22......... 3 SS 
| RRO | May 19-25......... _} SRE TENS 
Manchuria— | 
ee | May 6-13 D iiccasaaans 
__ eee May 14-20......... | |) REE 
Czechoslovakia... ............++« ctcineinhenmounpen es a ere Jan.-Mar., 1923: Cases, 191; 
| deaths, 6. 
Egypt: | 
PR indctcaieesvenie May 14-June 24.... 7 5 | 
__ es arene June 25-July 29.... 5 3 | 
Si tath pirdataaunnncign heated Apr. 12-May 6....| 20 10 
France: | 
nccnidennwsduciunes Mar. 1-May 31... .)........ 3 | 
Germany: | 
CR sis cetuaweesokensoed May 27-June 2....].......- } 1} 
ae, eee ee: D hiscnssoncs 
So , ee May 13-June 2.... |, SES | 
_ . _ eee -.-| May 27-June 9.... 1 1 
Great Britain: | | 
DE Bescensescteccesccesss] MU Gs cadccvecesd B isescesces Vicinity of Liverpool. 
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Place. | Date. Cases. | Deaths. Remarks. 
i akdkudcnkasnnsunsdenssetmassttaensenemesdeaa 5 May 1-31, 1923: Cases, 876. 
PE stetinesovsaiconcest de ee 150) 30 
i bsbddencenpsnesacnets Apr. 24-June 15.../........ ll 
I cilsii tet taie w ie Siateceiel aoe 353 16 
aS Apr. 30-June 24... 56 Apr. 30-May 27, 1923: Recurrent 
Guatemala: 5 typhus: Cases, 3; deaths, 3. 
Guatemala City............ Apr. 1-June 30..../........ 
TN ES RE ee Be trates: i2” Jan. 1-May 19, 1923; Cases, 318; 
Budapest Jan. 1-June 2...... 48 2 | “deaths, 36. In 11 counties. 
Iraq (Mesopotamia): 
ata vediececoesceuess Apr. 1-30.......... 3 jrccceccees 
Japan: * 
Pos occctccessvccsess FRG DSc ccceccend 1 [oceseccees 
DU ASehacdkiddtendhscediuee anbacteniecerseocudeseneesne re Apr. 1-May 31, 1923: Cases, 186. 
Mexico: aratyphus, 4 cases. 
Ge wiccectedeses .- May 20-June 30... 75 |-reeeeeee- Including municipalities in Fed- 
SRS Sf QZ] |es-eeeeeee eral district. 
Guadalajara................ June 1-30...... 1 [-+eeeeees- Do. 
San Luis Potosi............ July 20-Aug. 4....]........ 1 
Palestine: 
Pe Eapedeskcnctncustetont ' May 22-28. ........ 2 [-+eeeeeeee 
a ee June 26-July 9. ... 4 [ocerereeee | Relapsing fever, 1 case. 
Pec cccnstedieecoses May 22-28. ........ 1 [-seescoeee | 
Persia: 
PRES hancentscwscweseune Bat. 1-96.000.00008 2 |esereeeees 
, ar évusouse Feb. 22-June 14...]........ 4 
| eee ee ee eee ee Mar. 4-Apr. 7, 1923: Cases, 2,253; 
deaths, 172. Recurrent typhus: 
| Cases, 338; deaths, 6. Apr. 29- 
May 12, 1923: Cases, 720; deaths, 
| 61. Recurrent typhus: Cases, 
Portugal: 188; deaths, 1. 
BN cnecevtscencccasense June 10-16........ 1 |---------- 
Seba we kteenwetncecetes July 1-21.......... 3 |------+--- 
Rumania: 
PE itietknibesddasanes May 1-June 30. @ fonsccceces 
Sic ai Rie ntninnduanss inhondatetsries ds seltebindes be scncecconl Jan. 1-Apr. 30, 1923: Cases, 
European Russia and au- Jan. l-Apr. 30..... TE. GED fo -ccscee<.! 106,554. (Corresponding period 
tonomous republics. 1922: Cases, 847,516.) Feb. 1- 
Siberia, Caucasus,andCen- ..... ee O GEE foccceccese 28, 1923: Cases, 17,577. Re- 
tral Asia. current, Jan. 1-Feb. 28, 1923: 
Waterways and railways... ..... Bi cwessennece BWA |... .cccccee Cases, 43,540. 
Spain: 
Ns i6ccccnmmadeunt a ee ee Se e 1 
TL tadtetinn din bedankins gS RES ee 1 
Syria: 
Se niihnccdaanids nti May 20-June 16. .. 4 2 | 
__ ERE? 2 Qo.) eee 3 1 | July 8-14, 1923: Present. 
POONER. ccvassccvcacstséeese May 1-10.......... I |------+-- 
Tunis | 
PS ticdinberastencencpens May 28-June 24. .. 3 2 
ee eee | July 9-15.......... 1 1 
Turkey: 
Constantinople 
Do. | 
Union of South Africa | May 1-31, 1923: Cases, 102; deaths, 
| 21 (colored). White—Cases, 6. 
| _ Total, 108 cases, 21 deaths. 
SR PIOUEEAD, 2 cc cdcucssvclausagabenteheknecekuinbscseduleisasesens | May 1-31, 1923: Cases, 49 
| (colored); white, 5. 
Buc ctsccctesccetoesne Apt. 2-Fume 1h... loceescccfecccsccees Outbreaks. 
i cdiensde cts apihees eau REE TRANS MEET | May 1-31, 1923; One case (col- 
| | ored). 
BE SUS DUG cc cccncsrthsasecsndcttedasceclelbesesdlessesscwsn | o -31, 1923: Cases, 45 (col- 
ored). 
és cctaccccnsnbbuens BEN GB 0B, ... daccescadhesaccccces | Outbreaks. 
WEE casescoucedneonen lL catunrpeneurns cecehiaenespelnweesedccs May 1-31, 1923: Cases, 7. 
Johannesburg......... | May 1-June 30. ... 4 4 
Yugoslavia: 
Croatia— 
Ps cxsacsctecntnael May 27-June 2.... 4 ee 
YELLOW FEVER. 
Brazil: | 
en one May 13-June 30... 25 6 
aki herpeeetdioniale SE Wleidthoonindwheeben 2 
Colombia: 
Bucaramanga...........0- | June 25-July 15. ..}]........ Jececcceces Present. 
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